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IRRIGATION IN THE UNITED STATES. - 



THE ARID REGION. 

An inquiry into tbe progress and preseot coadition of irrigation in 
•this couDtry necessarily involves a eousidtiration of the extent and char- 
acter of the area within which the annual rain-full ia not sutUcient for 
the industrial uses of the people. Such an iiiqniry, broadly defined, in- 
volves the extent of the fall of rains or snow within thenrea indicated; 
also the evidence obtained as to increase or decreatie of pret^ipitatiou 
resulting from agricultural settlement or of pastoral oceupatiou, the 
increase of humidity of e^h or air, the destruction of the timlwr mainly 
by its use for settlement ^irposes, the effect of the destruction of the 
native grasses and the substitution of cultivated varieties; also the 
sources of water supply, their character, uses, conservation, the niouns, 
natural and artificial, employed lor their distribution, and what lias 
been and is being accomplished in the way of artificial methods of water 
distribution and economy, and the laws and customs pertaining thereto. 
More than iw|Bf these, however, it relates itself fundamentally to the 
largest que^^K of physical geography. The tojMigrapliical configura- 
tion involv^Pnideed it controls, the whole matter of aiidity, because 
it determines all climatic considerations. The probabilit.v of reclama- 
tion by means of irrigation is primarily by the configuration of a given 
hydrographio area. 

Incidentally, thequestions arising from deforesting, on theono hand, 
and of arboriculture, on the other, are related to the inqniry, and have 
^%een brought out to some extent. Tho aim has been to give the actual 
Tacts upon these subjects, so far as they could be supplied from obser- 
vation, experience, experiments, and realized results. This eflbrt has 
been measurably successful. It has brought together a mass of fecta 

■ and observations tbiit shed much light on the questious involved, giv- 
ing a broader idea of the importance of irrigation, and ndding greater 
value to a very large area of the United States, of whose agricultural 
capabilities but small account has heretofore been taken. It will be 

■ developed by the facts herein presented that the area of the irreclaim- 
able arid lands within the boundaries of the Union is, comparatively 
speaking, quite moderate in its extent. There is, however, a very large 
area, embracing at least one third of our total land service, wherein the 
water supply, whether subterranean and surface-flow or in the form of 
precipitiHion, is both inadequate and irregular in eJiaracter. 

Tho eastern boundary of this great area may at present bo assumed 
to be the one houdredth meridian of west longitude. The western 
. bQuudary may be in part placed at the Pacific Oeeau, though more ao- 
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^cnmtely the Coast Range of Oalifornia would be the line. The north- 
urn bouudury is the British territorial line west from theonehiiudredth 
degree to the Bammit of the Sierras, or the ouc hundred and twentieth 
meridian. Following tbesuaimitsof the main range, the northwest line 
would deflect tothecentralportionof Oregon, following tbe southwest- 
erly bend of tbts mountains down to the northern boundary of Cidifor- 
nia. The southern limit of this dry area wonld be the northern line of 
Mexico, antLtbence sooth by east, along the Valley of the Rio Grande, 
down to the\jjlf of Mexico. The area then, east and west, through its 
central and larger portion, rans from the one hundredth meridian to 
the one hundred ^d twenty-fourth degree of west longitude, and Uijbi'^f 
grentest prolongafl^ north and south from the forty-thiFd to the 
twenty -seventh deg^^ of latitude. In its more northern portion it runs 
east and west from the ninety-eighth to the one hundred and twentieth 
degree of west longitude. Tbe larger portion from north to south in 
embraced between the thirty-second and tbrty-third degrees of latitude, 
with the sub-irid or semi-humid area, the eastern line of which, though 
irregular, may safely be stated as the ninety seventh meridian, the 
total area extenda east and west for nearly twenty-eight degree^ of lon- 
gitude. 

These lines cover nearly one-half of the States of Kansas ami Ne- 
braska, both States of Dakota, the whole of the States of Colorado, 
Montana, and Kevada, with nine-tenths of California, one-third of Texan, 
and about one-third of Oregon ; also the Territories of Wyoming, New 
Mexico, Utii.li,' Idaho, and Arizona, with at Vast one third (east of tbu 
mountains) of Washington. ThisembracesaBbntone third of our whole 
territorial surface, inclusive of Alaska. How much of the latter-named 
Territory may be wholly or partially arid or dusert in character can not 
yet be eBtimated. The east and west lines of this dry region, then, nra, 
in tbe widest section, over 1,300 miles apart, «.nd in its greatest lengMi, 
the northern and southern limits are about 1.000 miles^part. If titu 
whole region were compactly arrangeil it would make a Imk about 1,000 
miles square. The area thus indicated may be subdii^H again into 
three broad divisions, as follows : ^B 

(I) The plains region, runuiug north and south from the British 
American line to the lower portion of the Kio Grande Valley in Texas, 
and east and west from tbeonehnndredtb to the one hundred and fifth 
degrees of west longitude. This division may be broadly declared to 
have a general rise and altitnJe of from 1,500 to 5,000 feet, though it 
will fall below that at either end of the area. It is but sparely su|4^ 
plied with streams, which are maiuly fud from mountain sources ; tlie^ 
auuual precipitation is nearly everywhere below a rebable amount for 
economic uses In the central portion this precipitation will not, uuder 
favorable conditions, exceed 18 inches i>er annum in the eastern part, 
and as we go westward it diminishes to lU and 15 iuches per annum. 

In the southern (Texas) portion of this area the rain-fall will some- 
what exceed 20 inches on the east, decreasing until, on the northwest, 
it will reach only 8 to 10 inches in tbe most ^vorable seasons. In the 
northern or Dakota portion the average is more evenly maintained. 
This division will include the western half of Kansas and Nebraska, 
one-third (or the eastern foot-bills and plains regioii) of Colorado, the 
major pcHliou of Dakota, the eastern half of Wyoming Territory, and 
one third or more of the Indian Territory and Texas, with about one- 
fourth (or the eastern part) of New Mexico. It is drained by a number 
ofsti-eams, some of them of imix>rtanoe, and is boniided on theeas-. 
SQd Fiorth by tbe Uissoiiri 3iver and its atluents, and by the Pecos and 
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Oinaarron Bivors on the west and Boatliwest. Its soil is almost cni- , 
formly fertile. Natural grasses of most natritious qnality are fonad 
tfarouj^bont its area. It ia the most important; grazing section of the 
West. 

Large farming settlements are moving steadily and compactly west- 
ward from the eastern line. At various points in its western portion 
tiiere are important farming commnnities, created mainly by the nse of 
water as applied through irrigation ditches and by other means of 
storage and distribatiou. The valley of the Upper Eio Grande, from 
the San Jnaa Uange in southern Colorado, to where the river de- 
buuubes from New Mexico into Texas and becomes the bonndary-Une 
between the United States and Mexico, has for many generations been 
the seat of local and unsystematized irrigation works. The Pueblo or 
town-dwelling Indians have for centuries practiced it. Since the 
Spanish conquest, in the sixteenth century, the mixed Mexican people 
who have inhabited this district have always been obliged to irrigate 
in order to cultivate. In these latter days onr own more enterprising 
people are inaugurating and carrying on larger enterprises and proj- 
jects, whose advantages are already perceivable. 

(2) The second great division can bo more distinctly characterized 
iks the arid section of the United States. It lies between the one hnn- 
di-ed and fifth and the one hundred and twentieth meridians, taking in 
the whole of onr intra- monntain region, from the foot-hills of the Rockies 
to the lower 8loi>e8 and foot hills of the Sierras Nevada in California, 
and extending north and south from British America to Mexico. 
Within this area, except on the higher and arid heights of the i%nges, 
principal or secondary, there is generally good pasturage for cattle. 
'J'iie natural grasses are sun-cnred, and afford ample food and range 
for many million head of cattle. 

The problem of water supply is, however, one for serions considerft- 
tion. There are desert tracts and areas within this great region which 
ai'e undoubtedly arid and desolate to the extent of irreclaimability. 
Their extent is a matter yet unsettled, especially in view of the great 
enterprises projected and in progress iu both Colorado and California. 
Even the monntain plateaus, which, iVora altitude as well as aridity 
would seem to be nndoabtedly sterile, may yet be foand useful, not only 
in providing for cattle, but, possibly under systematic plans of forest- 

I cnltnre, they may lie made the means of protecting the water sources 

and otherwise favorably modifying climatic and terrene conditions. 

^ The defined outlines of this second division embrace the great basin 

^Hu;tion, of which Utivh and its water reservoir — the great Salt Lake — 

■ ^^^ the dommatiug physical and geological features; the Colorado 
^^le»n region, which occupies the larger portion of Southern Nevada 
anil Northern Arizona ; the beautiful parks of the Kocky Mountains or 
the Civstern dadk and ranges of the North American Cordillera system ; 
the table-lands of southern Arizona, and the great valleys and basiu 
furmt^d on the north by the Columbia River and it« important affluents 
in eiuitern Oregon, Idaho, and Montana. 

Arid and <lesv^^Ts this stupendous mountain system may seem to 
he, it will l)e fouMon examination to have large sections capable of 
agricultural iis^Hd also to hold within its borders such sonrces and 
sup]>ltes of wateilYs, properly conserved, protected, and distributed, 
utidKr the wise a 'Conservative direction of the national and State 
OovenimentH, will be fonnd of ample utility for the purposes { I) of larger 
piMtoral uses; (2) of more limited and localized, but still extensive, 
agricultural purposes ; and (3) as storage and reservoir sources, from 
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which ftt no dbtaiit day the life-giving waters may be conveyed to and 
distribnted over vast areas, which even our present limited experiences 
prove to be convertible into fertile farms. 

A glance at a good topographical map will indicate to the observant 
eye the areas ander reference. For example, the central section of the 
Rockies {in Colorado, Wyoming, and a [wrtion of Sew Mexico) contain 
the Hoarces of important rivers. This hydrological area is extensive, 
as there are numerous lakes, some of considerable size, while the snow 
precipitsvtion is also quite heavy. 

Inquiry and examination will satisfy the inquirer that in the extreme 
west the higher Sierras yield from the snow precipitation alone an 
amount of water which, under proper engineering conservation and 
wise plans of distribution, carried ont for the common weal rather than 
for corporate profit, would supply the whole great valley and foot-hillH 
region of central and southern California, now being so largely devel- 
oped as a wheat and fruit growing region. The eastern slopes of the 
Sierras lielong as drainage area to the huge bydrographic basin of 
which Nevada is the chief portion. The snows and storage of that 
region should readily reclaim 3,000,000 acres in western Nevada. 

In the northern portion of our intra- mountain area the hydrological 
system, comprising the Columbia and Snake Rivers and their affluents, 
will certainly give a suEQcient water supply both for pasturage and 
agriculture. 

ISast of the Cascade Mountains the climate and natural features of 
the country are \'ery different Aum those of the great basin lying west 
of theija, ao that the popular divisions, eastern and western Oregon 
and Washington, are fully warranted. In the eastern section the 
thermometer is mnch higher in summer and lower in winter than in the 
western section. The rainfall is not half as heavy. From June to 
September there is no rain. The winters are short, bnt occasionally 
severe. Snow seldom falls before Christmas, and, thongh it sometimes 
lies from four to six weeks, it usually disappears in a few days. The 
so-called "Chinook," a warm wind, blows periodically, and melts deep 
snows in the cfiurse of a few hours. 

In Eastern Oregon and Washington spring begins in February, and 
lasts until the middle of May. At this season rain falls in sufficient 
quantity to give life to vegetation and insure good crops. The average 
temperature is 52°. The rain-fall of the year does not average mom 
than 20 inches. South of the Snake Itiver it is not more than Id 
inches, increasing gi-adually to the northward. 

In the southern portion of this area, where the Colorado plateai^ 
descends to the valleys of the Gila, Colorado, and Rio Gratode, formic| 
the table-lands of Southern Arizona and New Mexico, there has alrea^ 
been utilized a water supply sufficient for cattle, and in several extendel 
portions, as in the valleys of the Gila, Rio Verde, Salt, jUolorado, Chi- 
quita, San Pedro, and Santa Cruz Rivers, almost enough to meet the 
liresent agricultural and horticultural demands has bsen turned to 
account. 

It may be estimated, then, that, of our whole intra-itfountain region 
below the timber line as herein outlined, at least ^in^ir cent, affords 
fair pasturage, with sufficient watering-places, thouj^Kften at long in- 
tervals apart, and subject to various limitations, wffl^ are rapidly be- 
ing in a degree overcome, and will hereafter largely disappear as more 
attention and skill aredirected tothesubject. The facts gathered from 
Utah and Nevada will show how large are the {wssibilities of improve- 
ment in this direction. No really accurate estimate can be made as to 
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the proportion of this iutra-motmtaLD area that may be reclaimed for 
arable and horticultural purposes; but it is not extravagant to claim 
that when the accessible water sources sball be brought into use, one- 
lifth of its acreage (as already defined) maybe so utilized, hi a very 
large portion the i>er cent, will be quite small; in other portions it wilt 
greatly exceed the general estimate here made. It must be borne in 
mind that iu both estimates the higher mountain sections, embracinK 
at least oue-fifth of the whole region, are excluded. Yet, on the summit 
of the highest plateau region in northern Arizoniv, for instance, cattle 
are siiccessf ally wintered at an altitadeof from 7,000 to 10,000 feet abore 
the sea. 

(3) The third division, which might fairly be ranked first in point of 
interest, embraces the Pacific coast region from the west^iPu r1oi>«s of 
the Sierra Nevada (in California) to tlie ocean, and takes in the great 
transverse valley troughs or plains cradled between the Sierra foot- 
bills an<l the Uoast Bangc, the great wheat granary of the Golden State, 
and also the frait-growing section, yearly rising in im|>ortance. 

In treating of these three divisions of the arid region more in detail 
they will be taken up in inverse order, beginning with the one named 
last in the above statement. 

THE PAOrPIO COAST DIVISION. 

This division embraces the State of California, lying between the 
one hundred and twentieth degree of west longitude and the Pacific 
Ocean, east and west, and between the fortieth and thirty -first degrees 
of north latitude. 

In the San Joaquin Valley, at Fresno, and at different points in 
southern California, as Los Angeles, San Gabriel, Riverside, Anaheim, 
San Diego, water is found to be attainable at moderate depths, and ap- 
parently in all directions. This subterranean supply, wherever it has 
been reached and utilized, is greatly reducing the need of surface irri- 
gation. 

Fruit growers and wheat farmers in sonthem California unite in the 
testimony that after irrigation has been practiced for some years a 
given 8a])p]y of water suffices for a largely-increased area, the expla- 
nation being that when water is first applied to arid land a large part 
of it sinks deep into the dry earth, or is carried away latterally by 
seepage; whereas, when the lower strata and, to some extent, the 
lands adjoining those under irrigation, are moistened, the amount of 
water absorbed in excess of the actnal needs of vegetation becomes 
comparatively small. How much effect this increased humidity of the 
soil may have on the atmospheric humidity is not yet known, but the 
increase of evaporation due to this circumstance and to the cultivation 
of trees and*plants must ultimately produce a beneficial change in this 
regard. 

The full industrial use of water in California mnst necessarily be gov- 
erned by the larger topographical and other physical conditions. The 
precipitation seldom exceeds 22 inches annually, and over a greater 
portion of the State falls below that figure. The wide range of varia- 
tion in rain-fall is illustrated by the following facts: At Fort Bedding 
the range of three years was from W.9 inches to 37.4 inches ; at Sacra- 
mento the range of seventeen years was from 11.2 inches t« 27,5 inches; 
at Millertou, sis years, from 9.7 inches to 49.3 inches; at Stockton, three 
years, from 11.6 inches to 20.3 inches; at Fort Tejon, five years, 9.8 
inches to 34.2 inches; at Monterey, five years, from 8.2 inches to 21.6 



8 IBBIQATION IN TUE UNITED STATES. 

inches; at 8au Diego, twelve years, 6.9 incb^ to 13.4 incites; atBenicia, 
twelve yeara, 1 1 .8 inches to 20 inclies. Tbe above figures show tliu niin- 
&II for calendar years; the following kIiow tlie amount of pretiipitatioii 
dnring tbe rainy season: Clear Lake, t,3U0E'ettt elevation, six yi-ftr», ICH 
inches to 66.7 inches; Visalia, three years, 6.7 inches to 10.3 inches; 
San Francisco, twenty two yetirs, 7 inches to 4!>.3 inches; PiUarcit^a, 
Dine years, 39 inches to 8i inches; Sacramento, twenty- I'onr years, 4.7 
inches to 36.4 inches; San Diego, twenty-two years, 4.o inches to 14.S 
inches. 

The importance of California warrants a fuller description of tlio State, 
its toiwgraphy, and other conditions bearing on the question of irriga- 
tion within its limits. There are two great nioniitain ranges running 
northwest and sontheast, namely, the Sierra Nevada and the Coast 
Bange. The former is from 4,000 to 8,000 feet high and the latter from 
1,000 to 6,000 feet. The two ranges are connected in the southern part 
of the State at Tehachipi, and in the northern at Mount Shasta. The 
Sierra Nevada Bange extends along the eastern border of the State and 
is about 450 miles long. The Coast liange extends along the coast to 
the northern and southern boundaries of the State. Tbe base of the 
Sierra Nevada Bange north of Fresno has an average widtii of about 80 
miles. The Coast Bange averages about 65 miles in width. BittwM-n 
the two ranges are the great Sacramento and San Joaquin Valleys, 
which together are about 450 miles long by 55 miles wide, and may be 
termed the heart of the State. 

In the northern part of the State, and north of the junction of t he 
two great monntain ranges, is the Klamath Basin, through which the 
Klamath River rnos for a distance of 2135 miles, between sleep hills and 
mountains and tocky canons, in a southwesterly course totheoceiui. 
The whole basin of tbe Klamath is very nigged for a diRtauc<^ of 40 
miles from the coast, and along the main river there is very little valley 
or bottom-land. However, there are several small rich valleys and near 
the lakes there are large fertde tracts. Piue, ce4lar,and iir forests cuv(>r 
th« mountains, and there are other valuable trees, both on the mount- 
ains and in the vallejs. In the extreme southwisteni. portion of the 
State is the Colorado Desert, about 140 miles long by 70 miles widf , 
which is. the dry bed of a former inland sea. Another great basin, 
called the Mojave Basin, lying north of the Colondo Desert, extends 
into the southern part of the State, the surfiice of which is cut up by 
many irregular ridges of raoontuiEs, 

The Coast Bange is comjKised of a multitude of ridges and is inter- 
sected by numerous long and mirrow valleys of (ertile soil, comprising 
tlioso of the Los Angeles, Salinas, Santa Clam, Sonoma, Napit, and Rus- 
sian Bivers. The State has nuraerons small rivers. In the central por- 
tion are the Sacramento and San Joaquin, each iu its nieanderings about 
350 miles long. These are the only navigithle streams In the State. 
Prom the Sierra Bangs westwanl into the Sa«rameuto tlow the Pitt, 
Feather, Yuba, American, Consumues, and MokeUimne Bivers. Into 
the San Joaquin flow the Calaveras, Stanislaus, Tuolumne, Merced, 
Ohonecbilla, and Fresno. Into Tulare Lake flow the Kings, Kamealt, 
Tule, and White Bivers, and into Kern Iiake the Kern River. All «>f 
these are considerable streams, with an average length of about 120 
miles. Tbe upper half of each is iu the steep and rnggeil mountDins, 
witere they are torrential in character. After reaching the plain their 
currents are gentle, and the banks low, fringed with oak, sycamore, 
Cottonwood, and willow. 
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The rivers of tlie Coast ^auge flowing wcstwaid into tliu ou'au tioutli 
of San Fraucisco are tUe 8aii Lioi'eiizo, Pajaro, SaliDas, Gamiel, Jill Sur, 
aiKl Ouyama, Santa Iiie^, Santa Maria, San Buenaventura, Santa Clara, 
Los Angeles, San Gabriel, Santa Ana, Sauta Maigarita, S:iu Luis Key, 
anil San Diujjo. Many of these aro constant streams to wicliin 10 ur 15 
niile» of their inoutbs, and all of them pass through rich valleys. Koith 
of San Francisco the streams of the Coast Range which empty into the - 
ocean are the Snssiau, Eel, Elk, Mad, Kiauiath, and Smi; b Rivers, be- 
sides many others of less importance, all of which are permanent 
streams, bordered with narrow valleys at the foot' of the mountains. 
To all of the rivers of the State flow many small tributaries There are 
several imtwrtant lakes, the Tulare, Owons, Kern, Clear, Klaniatb, 
Goose, Fall, Eagle, Honey, Elizabeth, Taboe, Mono, and Dry Lakes 
There aro also a number of smaller ooes. 

The Konthem portion of the great interior basin of Californi.i is com 
monly known as the San Joaqain Valley, although it comprises the San 
Joaqnin, Tulare, and Keru Valleys. ■ The Tulare Valley is separated 
from the first named by a low ridge of land, scareely noticeable, and in 
times of Uitih water the southern lakes and rivers Hud an outlet thion^lr 
Fish and Fresno Sloughs into the San Joaquin River, thence to t^au 
Francisco Bay. Properly, there is no division lying between the San 
Joaquin and Sacramento Valleys. The greatest length of San Joaquiu 
Valley is 200 miles, the width varying from ;tO to 70 miles. The areji is 
lt,29U square miles, or 7,225,600 acres. The eastern and westeru sidcx 
of the valley slope ttotn the base of either range of mountains towards 
the lakes or streams in the lowest part, -.it the rate of 5 to 8 feet \wt 
mile ; also northward to tide-water in San Francisco Bay, with a general 
fall of 1 foot to the mile. 

The Mount Diable or main Coast Range on the west siile of tlie val 
ley has an average height of about 1,700 feet. The Sierra Nevada 
Mountains on the eastern side of the valley rise to a much greater 
height'. Mount Whitney, in Tulare County, has an altitude of ir>,Oij(t 
teet, and is the highest peak within the United States. From this monut- 
ain the summit line of the range gradually lessens in height towanls the 
north and more rapidly to the south. Thesemountains are nigged and 
broken, shan't '''>cky ridges and granite spires rising abruptly to great 
altitudes. In the small valleys Ixitween theseridges is perpetual'snow. 
and abont the base of Mount Whitney area number of smiill glaciers. 
This region has some of the wildest, grandest, and most beautiful scen- 
ery in the world. The San Emidio. or Tejou Mountains, a spur run- 
ning at right augles to the Sierra and Coast Ranges, and joining the two, 
form the southern boundary of the San Joaquiu Valley. The foot-hills 
commence in the northern part of Fresno County at an altit<1ne of 301) 
feet above sea level, and in the extreme southern end of the valley at a 
height of 400 feet. In the hills are many valleys, some of them large 
and level, others more uneven. 

In the Coast Rauge there are few valleys. About the base of the 
range are gently-sloping table-lands at an altitude of 100 to 250 feet 
above the valley, from which the mountains ascend to sharp and narmw 
ridges cut transversely at intervals of a tew miles by natural pnsi^ea 
extending through the range. The flanks of the Sieri-a broaden towanls 
the south. The Sierra foot-hills in the |)ortion of Tulare County, mid- 
way between the northern and southern tonndaries, rne suddenly from 
the plain, but to the northward and southward, in Fresno and Keru 
Counties, the slope is more gradual, the hills lower, and the belt wider. 
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THE RAISIN TENETARD REQION. 

To the eyfiof the traveler theplain generally presents a very level snr- 
face. In Ji'reano County, on the eastern slope of the valley, are scat- 
tered hillocks 20 to 30 feet in height, with a wide base, rendering them 
incoDSpicaons even at a short distance. These are not observable else- 
where iu the Southern San Joaquin Yalley. Extending along the entire 
length of the eastern side of the valley, near the foot-hills, is a belt of 
uneven country known as "hog-wallow" land. These "hog wallows" 
are little Diotindsraaging from a few inches to 3 or 4 fe«t in height, aver- 
aging 1 to 2 feet, with a diameter of IC to 50 feet. There are no deep 
river-beds traversing the upper part of the valley, although further 
north these are comnion. The beds of the southern streams, iufact^, are 
in almost every ease higher than the general level of the plain, having 
been built up into low, wide ridges, by the allnvinm deposited during 
the rainy season through a long series of years. 

Fresno, Tulare, and Kern Counties form the southern part of the San 
Joaquin Valley. The three counties have an aggregate area of 21,770 
square miles, or about 13,932,800 acres. Of this large extent of country 
13,885 square miles, or 8,886,400 acres, are mountain and hill land; and 
7,885 square miles, or 5,046,400 acres, are in the valley, makinga body of 
arable land in these three counties {deducting the surface covered with 
water) eqnal to some of the larger Eastern States. The land is divided 
among the counties as follows: Fresno, 4,480 square miles, or 2,867 ,'200 
acres, of mountain and hill laud, and 3,520 square miles, or 2,252,800 
acres, of valley land; Tulare, 3,835 square miles, or 2,434,400 acres, of 
mountain and hill land, and 1,776 square miles, or 1,136,000 acres, of 
valley land; Rem, 5,570 square miles, of 3,564,800 acres, of mountain 
and hill land, and 2,690 square miles, or 1,667,600 acres, of valley land, 
including the gently sloping plain skirting the base of the hills. There 
is a more gradual ascent from the valley proper in Kern thau in either 
of the other two counties. The numerous valleys, large and small, in 
the mountains and foot-hills are not estimated as valley laud. 

THE SAN JOAQUIN ARTESIAN WEI^LS. 

There is a large portion of the southern San Joaquin Valley that is not 
wholly dependent upon the streams tor irrigation, considerable water be- 
ing obtainable from artesian wells. The artesian belt extends from one 
end of the valley to the other. A good flow is usually obtained in boring 
to a depth of 300 to 600 feet. The first successful boring for artesian 
well water in Tulare County was made by the Soatheru Pacific Railroad 
in 1879 near Tipton, and a flow rising half an inch above thi-. rim of the 
casing was secured at a depth of 310 feet. The well is on the eastern 
margin of the belt. This water was used for irrigatnig a 40-acre tract 
of forest trees, which it did successfully. 

No rock is encountered in boring, strata of sand, clay, and gravel suc- 
ceeding one another. It is therefore necessary to nse iron casing the 
wliole distance, which is forced down after the anger. The depth at 
which the first water-bearing stratum of saud or gravel is penetrated 
is from 310 to 640 feet, although some of the wells have been put down 
to a depth of 800 feet, passing through several of these strata. The 
deepest in Tulare County are in the northwestern part, near Lemoore. 
The section in which the greatest number of good, flowing wells have 
been obtained is west of the Tulare and near Tipton, the water from some 
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of them rising tn a height of 5 or 6 iuches above the ciising. Wells are 
also shallower here than about Lemoore. The average depth in Tulare 
GouQt; is about 450 feet. There are in Tulare County about three hun- 
dred wells. It is impossible to give the exact number, as bo many new 
ones are being bored. Id Kern and 9au Bernardino Counties the num- 
ber is not less than five hundred. 

In Fresno County fewer wells have been bored. In the southern part 
of th*; oouDty water is obtained in one well at a depth of lu2 feet. 
Uthers have been bored in the region bordering on the San Joaquin 
Kiver, the depth of these averaging from 150 to 200 feet. In Kern 
County, at the southern extreutity of this great basin, artesian wells 
were l>ored several years ago aud water vtm obtained atadeptb of 200 
to 250 feet, the average depth being less than In Tnlare County. Some 
fifteen or twenty wells have been bored in the county. One, 470 feet 
deep, furnished about 30 gallons-per minute. Others have been bored 
north of Foso Creek, in the region about Di^lano and Alila, and else- 
where in the county. The average flow from the wells of Tulare Coanty 
may be placed at 2^ inches above the casing. 

The quantity of water furnished by a well of this capacity is about 
247 gallons ]>er minute, or a little more than half of a secondfont. In 
parts of the San Joaqnin Valley shallow wells have been known to fail 
after two or three successive years of light rain-fall and to How agaiu 
after a wet season. This has not hapi>ened in the southern portion of 
the valley. The deeper wells continue to flow regularly. It is claimed 
that some of'the wells in Tulare County will each irrigate IGO acres of 
laud thoroughly, and aft«r the ground has been irrigated aud cnltivated 
a number of years and the methods of applying the water perfected a 
greater acreage can be snccessfully watered. More recent observa- 
tions show that these wells are jieriodicai as to flow, being larger and 
with more power when the mountain suows are melting than at any 
other time. 

The Mussel Slongh region in Tulare County was the first to he irri- 
gated OD a large scale, and soon became famous for the productiveness 
of its land. lu the foot-hills there is generally suthcient rain, except in 
very dry years, to mature crops. Where the soil is loose and sandy 
aud where irrigation has been in use for a term of years little water 
is required other than that supplied by the rain-fall, the ground being 
sufficiently moist from seepage. lu places moistnre will permeate 
the ground for miles from the ditches. In some portions of Kern County 
the farms comprise from 640 to 1,800 acres, and thechecks made for irri- 
gating are surrounded by strong, low embankments, made with a view 
to permanency. The ditches are made on the highest land, and the 
levees inclosing these irregalarly-shaped checks are built so as to take 
advantage of the natural luequalities in the surface. 

VALDE OF THE FOOT-HILLS. 

The foot-hill region contiguous to the great valley which has been 
frequently referred to deserves more extended notice. This belt is of 
varying width, extending along the Sierra Nevada Mountaius. In the 
mild climate of the Southern Joaqnin plain it is most valuable for the 
growth ofcitrusandothersemi-tropical fruits. Itisparticulariy adapted- 
to early fruita of all kinds. It has already been stated thiitfrnit ripens 
much sooner in the orchards of the Fresno and Tulare County foot-hills 
than on the plaiiis. The same is true of Kern County. Experience 
demonstrates that in the valley at the mouth of Kern Biver Cailon, 
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twelve miles Ax>m the Sontlicm Pacific liailronit at Siiuiucr, frosts begin 
one month earlier tUan in the vftiley, and cease a month earlier in the 
spring, and daring the coldeBt peiiml are less severe than o» the 
plain. 

Peaches in the foot-hills have ripened a month earlier than on Kern 
latand ; all kinds of etone fruitfl matare early, while other kinds that 
do not hear well or regularly in the valley grow to pertfection here. An 
isothermal line drawn through the axis of this belt wonid traverse the 
lower and more easily cultivated portion of the foot-hills, and at the 
southern end of the valley wonld extend upward and inland to the 
iibnipt iiiuiintain wall where Kem Biver Cuilon bisects the range, 
where it would approach nearer to the valley than farther north, 
owing to the topography ol the mountains and not to other conditions 
inHncDcing climate. Above the thermal belt, extending through the 
region of bt^ck oak to and into the pine and redwood forests, is an 
■cxteiisive area adapted to the production of a great variety of crops, 
and particularly to those fruits that require a cooler climate than that 
of the lower foot hills and plain. The soil is rich, but the greater part 
of the hill laud is covered with a dense growth of chamiso, manzaoita, 
chaparral, and other brnsh, which must l»e cleared before the land can 
be cultivated. 

Smiill cloiirings have already been made, and the result has been to 
encourage others to enter or purchase and do likewise. At no distant 
day this will be an important section of the agricultural and fl-uit- 
grow'ing portion of the three connties named. It is a healthy region. 
The rain-fall is greater than in the valley, and by conducting water 
from the mountain streams by tiie system of piping employed in other 
parts of the State a sufficient supply can be obtained to irrigate all the 
iwst cultivable land, and by the conaervatiou of water in reservoirs 
during the wet season the small streams could be depended upon to 
furnish a sufficient supply for a large aggregate area not readily 
reached by the main streiims. Above an altitude of 1,200 feet in Fresno, 
1,500 feet in Tulare, and 2,000 in Kem County there is sufficient rain- 
fall to make irrigation useful but not an absolute necessity. 

In the region midway between the plain and the mountains proper 
the hills are generally precipitous, and although small valleys are na- 
tiierous, there are few of any considerable area. Land in the southern 
San Joaquin Valley remote from water sa]>plies has in only a very few 
instances atlvnnced materially above Government price; whereas that 
lying contiguous to or supplied with water has advanced several hun- 
ilretl per eent. in value, having been converted frova grazing to pro- 
ductive agricultural and fruit land. In Fresno County only has the 
fjolony i»lau of settlement been carried to any great extent At present 
there are two colonies in Tulare County, and one or two large tracts of 
hind for sale in lois of 10 to 40 acres. Twenty acpes are sufficient for 
fruit growing, and 40 acres is the largest tract that one man or family 
shouhl attempt to cultivate, for it pays better to give careful attention 
to 20 or 40 acres than to imperfectly work more. The first colony 
started in Fresno County was the Central, near the town of Fresno, on 
the west aide of the railroad. The land on which it was located was a 
treeless, uninviting plain, and, except in the wet season, verdureless. 
Now the elm, flg, cherry, and other trees give names to the afeuues 
along which they are planted, and the tract presents a succession of 
flourishing orchards and vineyards, with scores of beautiful aud com- 
fortable homc,-^, surrounded by shrubbery, green lawns, aud flowers. 
Other colonies have since been started, and are in a more or less ad- 



THE PRINCIPAL HYDBOGEAPHIC BASINS. 13 

vanced state. Tbe principal oDes are tlie WasliiiigUiu, Nevuila, FresDo, 
Scandinavian, Easterby, aud Americau, which follow iu the order 
named. 

THE DSAUf AGE BASINS. 

V 

The area of California iu its relations to iriigatiou falls into the fol- 
lowing titvisions: 

(a) The natnral area of sources, eapply, and reservoirs ; that is, the 
higher portions of the Sierra Nevada, upon the western Hanks and sum- 
mils of which the snow precipitation is hci ivy, whose physiciil tiirma- 
tion creates tlie great catchment basins, and whose altitude is fufBetent 
to break, deflect, and desiccate the great moisture-beariug currents from 
the I'aciflo Ocean. 

{bf The foot-hills region, extending from Mount tiUusta to thu >San 
Bernardino Range. This is the seat also of the important m iniiig oper- 
ations of the State. It is, consequentl,v, the area iu which the water- 
enpply section has been largely drawn upon and made extensively avail- 
able by means of catchment areas, dams, ditches, and flumes. It is also 
especially in what is designated as the lower foot-hills where the altitude 
is l>elow 2,500 feet, su area iu which these supplies and distributing 
iigenci^s, natural and artificial, have been extensively utilized for agri- 
cultural and horticultural purposes. 

Expcrieuce has proved that in this subdivision of the State, which lor 
all practical purposes embraces nearly all of Northern California, irri- 
gation must, for such industrial purposes, be heavier and more contin- 
uous than elsewhere. Irrigation enterprises therein have up to date 
been largely of a personal and itirlividual charac'er, exeejit where the 
liydrauHc mining companies have utilized their larger water-works ' 
and channels, with the surplus waters they controlled, by selling the 
latter to tbofarmers and horticulturists of the region. 

(c) This subdivision embraces the great valley region of the State, ita 
most important wheat and grain growing section, aud includes the exten- 
sive drainage basins of the Sacramento, San Joaquin, Feather, Bear, 
Yuba, American, .Cosnmnes, Mokelumne, Tuolumne, Merced, Kings, 
Fresno, Kem, and other streams, large antl small. It covers an area of 
over 34,000 square miles, divided into sixteen counties, within which 
every problem connected with the indnstrial use of water an<l its con- 
servation, legal and practical, is in process of both applic^atio'i and 
discussion. The most ext^tnsive csmal system, and llm combinatiou of 
farming interests iu the control of supply, or the application «f capital- 
istic enterprise to induce land settlement primarily aud water purcbnse 
subsequently, are to be found therein. 

There are also, as already noted, well-developed artesian belts in the 
upper portions of this region. The lower portions are sublet to tidal 
overflow and river inundations, while the existence of water at a mod- 
erara depth is being demonstrated iu almost every portion of the great 
valley areas. This region embraces not only the major portion of tlii^ 
wheat-producing area, but is also the seat of large viticultural and hor- 
ticultural activity. 

PLANTING AMD SUB-SUBPAOB WATER SUPPLY. 

Perhaps the most gratifying as well as significant fact developed 1)y. 
the irrigation experience of California, especially in the valley region, is 
that couoected with quality of the soils, which are generally of great 
tbicUoes^ aad tenacity. Underlying the surface soils there are iound 
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almost everywhere at moderate depths, impervious strata, by which 
the water drawD too rapidly from the overdrained surface lia« been 
happily preserved. Owing to this almost geuerally estahlistied contli- 
tioD of things, water throughout the northern aa well ati the central por- 
tions of the State Is being obtained from ordioiiKV wells. It is pum[>ed 
to the surface and distributed by the agency of tlio peculiar wind-mills 
in use, which are now known in all parts of the world. 

The altitude of the California valleys is nowhere ver,y great, and 
the lower portions are at but moderate heights above sea-leveL That 
of the foot-hills re^on is from 2,600 to 4,000 feet. California ex{terience 
brings into prominence the question whether the cultivation of the soil 
in Burtace-dry and wind-desiccated areas, such as the valleys and lower 
table-lands of that State were assumed to lie but a few years since, 
does not of itself tend directly to an increase of surface humidity by 
capillary attraction, or the drawing npon the water supplies that are 
unquestionably found in the underlying strata. Another question sug- 
gested is, whether snch supplies are not to be found flowing belov or 
underlying considerable areas of the valley plains and table-land re- 
gions of Central and Southern California and elsewhere within oar dry 
areas. The precipitation of rain and snow, with the annual melting of 
the latter, would be in itself snfficient to feed such sabterrauean bodies. 

It is evident that these aqueous supplies do not directly flow to the 
ocean within the hydrological channels and basins that have been worn 
through the surface and other strata. The streams and rivers of Cali- 
fornia do net carry volume enough to account for the amount of dejio- 
sition that must occur within the sub-division designated as the source 
and supply area of the Sierras. If subterranean Irodies of water exist 
they will be utilized by borings. The high altitude at which waters 
disappear into the earth mnst give them, when arrested under the 
table-lands and plains below by impervious strata, a force ample to 
propel the same up and above the surface, and to give them the value 
of living i>ereunial streams or springs. In fine, there are two sources 
of subterranean waters to be utilized in California for fuller industrial 
purposes. The flrst is the water arrested in its flow from the surface 
at moderate depths, and which can be reached and drawn upward by 
the loosening of the soil consequent upon cultivation, and by the hardy 
and penetrative qualities of the plant roots. The other source is to be 
found in the deejier bodies that are presumably the lost and sunken 
floods of the Sierras. That such bodies exist there is more than mere 
coiijectnrivl data to indicate. 

BEOLAIHABILITY OF MESA AND DB8EBT LANDS. 

Passing from these points, the other division of southern California 
embraces some of the features of both the valley and foot-liills regions. It 
is also affected in its western portion by the trade winds and other coast 
influences, and its extreme southern and eastern section is modified 
and molded by the great Colorado plateau formation of which the 
boundary mountains and mesas, or table-lands, are in fact a part. There 
are great stretches of arid mesa, or secondary table-land, which must 
be counted as desert, though the major portion has native grasses snf- 
flcient to feed a large number of animals. There is also sufficient de- 
velopment, especially in Los Angeles aud San Bernardino Counties, to 
indicate the possibility of profitable reclamation in the case of consid- 
erable portions of these so-called deserts, provided the waters now availa- 
ble, explored, apd jn part utilized, can be distributed over their sarfave, 
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The southern California division approaohns, iu mauy of its products, a 
aemi-tropical fertility andluxnrianco. It is the chief seat of the orange 
culture. The lemon, olive, date, tig, almond, pomegranate, nectarine, 
and other fruit trees requiring warm and fecund soils, giow in abun- 
dance there. The upper or northerly part of this subdivision forms a part 
of the great wheat- producing area of the State. 

The table-land or mesa portions are aUo extensively utilized for the 
pasturage of cattle and sheep. In the southern section of California 
the absence of any conniderabie hydrological basins with flowing waters 
in them makes tht) method of conservation of great significance. The 
economy use of water therein lias almost approached jierfectiou. The 
conservmiou of the Los Angeles Biver and of other similar but smaller 
streams, within the three great counties into which Southern California 
is legally divided, is iu proof of this. 

WATES LAWS AI4D BEOULATIONS. 

The practical legal issues involved iu the conservation and distribu- 
tion of water for eoouomic uses witbin the State of California are of a 
most serious character. 

There are district community methodE of control, as seen iu the laws 
and policy found operative within the State. The first comes from the 
admixture of the Indian community, or pueblo life, wilh that of the 
Spanish conqueror, both being affected and shaped by the needs and 
customs of people to whon; irrigation has always been a prime necessity. 
The Indian, with his tribal, clan, or village organization, has regarded 
laud and water as common or communal pro[>erty, in the use of which 
all bad a right. The Spaniard regarded the land as bis by conquest, 
but held that the water, being necessary for its full utilization and 
proiit, mnat be controlled by the king, t. e., the state, and therefore 
should be for the public use. TheEnglishcommon-law doctrine of ripa- 
rian rights has no place in the economy of either people. The public 
charge of the water supply at Los Angeles and elsewhere iu southern 
California illustrates the perfection to which the community may bring 
control and distribution. The discovery of gold brought with it in Cal- 
ifornia the rapid adoption of a miners' code, both as to the occupation 
of mineral ■■claims" and the control of water rights. 

This code has become the foundation of nearly all our legislation, 
State and national, as to the ditipoaition and use of the mineral lauds, 
and, in a minor degree, it has also domioated and shaped the water 
usages so far as mining is concerned. The public use of water is fairly 
established in that connection; but as to the other and larger utiliza- 
tion of water in agriculture, the drift of events within the dry area 
seems to have been for a long time in tlie opposite direction. This 
tendency began early in the construction of large works in the upper 
foot hills and Sierra regions, for the purpose of obtaining a water supply 
large enough to carry on the great hydraulic enterprises which, Ibr a 
quarter of century past, have been so marked a feature of Califoruia 
gold-miuing. 

The United States Senate Committee on Irrigation sum up the legal 
relations of water and land tm follows : 

The legal qneatioas involTeil In the benefiuial qscb uf water bnve been atrangel; 
complicated in Califuruia. The Indian commUDity Byntem prevailed before and 
dnrtDR the Span isfa occupation, ba-ving been made iit^ol'ul by the miBsionaries, nbu 
obtiined snch great control of tbat popiiiation. TUb Sp.iuUb nouqiieriirs were tlioin- 
selves original dwellers Iu an arid region. Wtien the Slate passed uuder tbe control 
ot this Bepublic, eticli smatl pottions of it m were cultivated onad their fertility 
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«Dtize1y to iirigation. The modes of ilistriljatioii wero reuognised as being properly 
oontrofw>ie by tha cominnDiCy. Wuter waa public proyerty. The Aineriuan miner, 

with'hia new enterpriseti and enormoux energy, cros1.ed a wholx uihIo of luws ia regard 
to tbe nBe of water. Ita baais was the piooeer principle of first come Grst served. 
Mid that has beeu reproduced ia our juriBprudence ae "prior apprupriutioa." 

Ill formluK a conatitutioD, the people of California inourporated the Ixidy of com- 
mon law. JudgeH and courts have coustrued the common law to mean that the doC' 
trine of ripariau rights neceasary iu England and iu our Eastern StutoH should be 
applied to the nae and distribution of water to agriculture. It is easy to see that 
this conflict of prior appropriation and riparian rights must create conslderBble 
tronble. A large TiLi\|erity of the earlier irrigation enterprises, generally found in the 
foot-hills region, were served with watersociired under the miueri' prior appropriation 
laws. When the land-owner on a stream denianiled hia riparian use of the Hewing 
water, litigation or worse at ouce ensued. At no time, however, were tbe commu- 
nities in the southern part of the StateorganizedupoQ tbe old Indian ana Meiicau 
control involved In this dlspnte. The prior appropciatiuns Lad often, it is charged, 
attempted to monopolize the wator supplies, not for their ono ut immediate use, but 
for speonlative purposes, and as a lieu ui>on the future. This gave some color of 
eijnity to the absurd demands for riparian rights, as at times these were songht to 
be exercised by smiill laud-uwneiB against tbe Iotko appropriators of water and. 
owners of groat tracts of land. A few years since t^e suprenie court of Catiforoia 
brought the subjeot of riparian rights to a crisis by deciding in favor thereof. 



As a reenlt of this couQict, California bos adopted u plan of co-operative or district 
trol which bids fair to wisely settle all questions of water and ita use, of irriga- 
I, construction, and ownership, and of thomothods and forces by which these shall 



be managed and paid for. This is embodied in several legislative acta known a^. . . . 
" Wright Irrigation District Laws." Under theae acta the people of any drainage 
and arable area to be aupplied by water from a common aouroe, cau. by oboyiug cer- 
tain legal requirements, iorm themselves into on irrigation district, having a common 
seal, the right to sne and be sued, to moke, own, and control irrigation construct ions, 
to issue bonds therefor and pay Interest uu them, to levy taxes, to meet indebtedness 
and maintain works, to regulate tbe use of waters and decide the coat 1 hereof to the 
farmer and conaumer, to condemn lauds aud water rights, and iu short to do all things 
necessary for a civil organization. These acts have ^1 beeu passed during the lost 
four years. 

The conatitutiouality of tbe bonda to boissued have been assailed, but were afSrmed 
and sustained by the Supre'ne Court. Siuiie then, action under the diatrict lawa has 
been progreaalng qnite rapidly. Some twenty districts had been organized at the 
time yonr committee was in California. The bonds of several had been saccessfully 
negotiated. Since then, at least ten more have been set np iu operation, the larger 

Krtion being iu southern California. The amount of bonds involved ranged &om. 
,500 in a San Bemarilino district to {3,000,000 in the district now forming in Fresno 
Connty. The area so far included will be over 3,500,000 acres. Probably one-sixth 
of this area is already irrigated. 

Under the present system every wator naer first paya a royalty for the right to nsa 
of abontfSgSOO, and thereafter auanuual rental 01(2.50 per acre. In coudemniuga 
diteh system, the district may nndcr the law regard the royalties paid as compensa- 
tion, to their full extent, of the original outlay. They will pay, therefore, for the 
ditches on the basis of their annual rental valuea. Tbe proposed new works will 
have no charges to meet other than those legally established uir the payment of in- 
terest, the repayment of the bonds, and maiutenanoe of the diatriot irrigation works, 

Aa the area of reclamation growa larger each year, the annual taxation must nec- 
essarily grow much smaller to each individual. The coat under private or corpora- 
tive ditch systems will certainly exceed at the end of tweuty-ouo years that of. the 
district system, by the entire amount of royalty the private enterprises would have 
exacted. And when the district debt should he paid off, the small annual coat tbr 
maintenance and repairs would be all that irrigators would have to bear. 

EFFECTS OF lEEIGATION ON HBAXTH. 

There is asother and very important question to be considered, and 
tbat is aa to tbe effect of irrigation ou the general health. In California 
considerable attention has been paid to thia subject, and in I8S4 a report 
on the subject was made by tbe State board of health. There are con- 
flicting opinions in the report made by the board. In certain counties, 
as Ventura, Santa Barbara, Ban Bernardino, Sim Diego, irrigation has 
beeu employed for over a ceiituiy, and the absence of malarial disease 
is noted, as well where irrlgatioa is practised as where it i^ not. 
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Other portious of OalifomiH show a marked increase of iuiilarial fever 
where irrigation is practiced. It is not difficult to discover the reasons 
for this. Ill Los Angeles and other valleys in extreme soiithem Cali- 
fornia, where the soil is, as a mle, sandy or gravelly loam of unknown 
depth, the water used in irrigating sinka into the gror,Dd or (on sloping 
surface] drains off immediately. It dues not remain to saturate the soil 
unless there be a stratum of clay (hardpan) uear the sixriace. In such 
sections of the country there is almost entire freedom from malarial 
diseases Along the bottom lands of rivers, and where tbe slope is in- 
sufficient to insure good drainage, or where the soil is saturated con- 
stantly, tbe case is different, and there are intermittent and remittent 
fevers during tbe warmer seasons of the year. The fact that the peo- 
ple living in these low, wet sections of country are dependent upon im- 
pure or surface water for drinking and domestic purposes aggravates tbe 
difficulty, for it has been demonstrated that people living in a fever- 
and-agne country are tolerably exemiit from the disease if they drink 
only pure water. 

From all portions of California letters from medical practitioners and. 
other residents are in singular accord in saying that irrigation, when 
properly managed, does not prodnce any increase of malarial diseases. 

IRRIGATION AND FRUIT RAISING. 

The state Board of Trade reported in a careful paper that: 

The pecntiar prodnoCioaa of Calilumia is auother reasoa why irrigatiua will soon 
bo » great featnre in our agcioallute. California is situated quite diSbrontly fcom 
any other PaciBc coant State or Territory. Iiiileed, mauy of tlie pruilaetioiia of its 
soil are peculiar to it. For instaaoe, there are planted in Ciiliforaiu, according to 
aatlientic data. 50,000 acres in orance aad lemoa trees ; all these mast be irrigated. 
Last year tliere were eUi|i|>ed Eaut ToL' sale l,d.')0 oar-loads of oraagei aud lemons, 
and about 600 car-loads were uousHmod at home. There are over 20,000 acres of 
olive tmes planted in California. Must of these are not bearin"; some of them 
are: but etiongh are in bearing to Bhow that thin reioarkable fruit grows here 
with nrouderfnl liiKnriance and l>eara abundantly. Tlie olive thrive.4 nowhere else 
in the United States. Last year (here wore p rod need iu this State :t,400 cases of 
olive oil, and of the very be,-it quality. There are 140,000 acres of land now planted 
in grape- Tinea in the State of California; nudforthe year I'iHt there wereprodnoed 
18,000,000 gallons of wine, 20,ri0fl,000 pounds of raisius, and 1,000,000 prmnds of dried 
grapes. These vines are the European varieties, which will not sniw where tbe 
ground Ireu^^es; and they are not snoiwesfuUy cnltivated in any other |>art of the 
United IStates. Both our itinea and raisins areeuuGossfullv competing with Enropean. 
productions. There ace about 1,000,000 prune trees growing in California, outside of 
the acreage planted during the winter of lHdd-'69. This most-needed ftuit is not 
produced m the United States except on the Paoilic coast. 

In 18»)j California produced 7,000,000 pounds of prunes, and it will be observed 
that there were importeil into the United States for the same year, for ctinsiimption 
in America, over 70,000,000 pounds. In a very short time Califoroia will be able to 
supply the American market. There are 300,000 .fig trees planted in California, and 
the figs produced here are of the very best quality. The trees grow lusnriantly and 
thrive well. It nnst be admitted that it is of infinite importance to our country ta 
enconrage the production at home of all these articles which otherwise we woald be 
compelled to import. 

In this connection it may bs added that California is a great nut-producing 
country ; the almond grows well and prodnces well. There are now over 35,000 acree 
of land planted in almond trees, and this acreage is yearly increasing. In 1^8 Cali- 
fornia produced IE^,0IX) pounds of almonds. The so-called English walnut is also a 
moat valuable California not, and grows well in nearly all sections of the State where 
the soil is deep or irrigation possible. No mention is made of the peach, the cherry, 
the p«ar, the apricot, the nectarine, the plum, or the apple. All these frnits are 
grown in California in such abundance that the mention of them seems unnecessary. 
Add to these fruits the whole biirry family, conspicuous amouc them tbe strawberry, 
the blackberry, and the raspberry, and we may well observe the unlimited oMpabiU- 
tiett of this State foe fruit culture. 
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Itt IBRIGATION IN TUB UMITUU STATES. 

Its report presents the following focts, among otheis: 

UB IRBIOATIOK ADVANTAQEOUS t 

Theadvaotagsof irrigstion is twofold: firBt, the water Is applied kt a time irhnn 
jt trill do the most i;ood, and whan the ground is iu micti a ouuditioD that the erBi» 
or theftait treen will gut the full beiii'lit iif ullthn water that in run upon Ihu iLnd; 
and aecoQd, wbiiru irrii;ittion id jirnotiued there iiro no droiiijhtH, In iHiuutrles where 
there ih ordinarily nn aiu;>tn rain-fall, the croiw often fail by reaaon of dronehta. This 
ariaes from the foot that the Toin falls in vast qDontities, bat at aupropitioiis times, 
wbeu it does little or no good tu ttio onips. 

In California, from about the middle of Mny autil the laat of Outober, we hare aa 
raius. Duriu); this period grain ia iiarvesteil. 

The use of water is often more valuable for fruit crowing than for small erains. 
We donbt whether the wheat fields of California will ever l>e irrigated, beoaose fmit 
ia more valuable and the irrigation of oruharda is more readily acuompliahed than tliu 
irrigatiou uf the araall grains; and liecuuse, oa a rule, in the great wheat- Tirodnciu|r 
portions of California irrjgatiuu for the iiurpom of producing uue crop of cereals is 
nut neceeaary. But California it espeoiallyufriilt-growioguoantry. Its adaptability 
to almoet all kinds of fruit is peculiar. Perhaps no country in the world is its eqnal ; 
and iu some of the ^reat iutoiior valjuya of the State, and also ia the foot-hllt oona~ 
ties, successful fruit growing vim be njude certain only by irrigation. With the 
orange and lemon irrigation is a necemity. Wliero orchards require irrigation it 
bas^n proved that tusaataiu the trees in thoiv i^rowth and frtictifi nation, water 
need not be put upon the land more than from three to live times during the snmmer 
and fall months. The practice Is tu run water in small ditches twtween the rows of 
trees through the orchard about once a month, couiiuencing in June and ending in 
September. Thou immediately afti^r irrigating the ground, by allowing the water to 
flow through these smull ditches, the practice is to pat iu the cultivator, stir np the 
gruand anew, eo that the evaporation will not be i-apid, and the gronud will not set- 
tle down and become hard. The land tbua leiuaiUH friable, and the trees grow 
with great rapidity. 

The otobanls and vineyards in tbecoast counties and in central anduortheniCal- 
itiirnia ti a ve hitherto never been irrigated. Where the size of tbe grape is an eepeoial 
iiud important factor, like in the iiialiiuguf raisins, the irrigation of the vines is ad- 
viintageons, and especially where the vineyard is planted iu very hot and dry sitna- 
liuns, like at Fresno and Merced. U|) to this time no grape viues uor orchards bave 
been irrigated in any of the couutiosof Kautn Clara, Alaiucda, Contra Costa, Solano, 
Souoma, Harin, or Napa, and tliu fruit trc<^s nud the vines grow there with great lux- 
uriance and produce abundantly ; and yet in <;acli of these couuties vegetables and 

the smaller frnita, like strawberries, are now irrigated during some of the a 

months. 

There will not be required the nume amount of water for snccoBsfnl irrigation 
in California as is useil in India. In Iiidiail reiiuires about 1 uubiofoot of water run- 
ning every second tu irrigate '.iOO acrus of land to prmluce uureals. In Granada, 
Spain, where cereals are produced, 1 unbiofMit of water running per second irrigates 
about 350 acres. 

One inch of water running cootiniially irrigates in southern Califoruia abont 10 
acres. Even lees than this amount would be rei)uired in portions of central and 
northern California. 

TUK BKSULTH OF lUBIQATION. 

Loe Angeles and San Bernardino Cunntios are conspicuous illustrations of what 
irrigation can accomplish. Nothing can picture the change which has there been 
made by means of irrigation. A great plain which once lootoil like a desert ie now 
covered with beantiful homes, eiirrouuded with ornuge orchards and vineyards, 
dotted with towns and cities, whiclihavegrownup everywhereos if bymagic. The 
population has moru than quadrupled iu a single decide . Lands wtiichHold ten years 
agoatfrom|5to$35per acre now sell at from $IUO to $1,000 per acre, and these prices 
seem to be fixed from what the lands actually prmliico. Nor is tUia condition of things 
pecnliar only to southern California. In Placer County water has for some years 
been used for (he irrigation of orchards and vineyards there plauteil. It ia impos^ble 
to describe the change thus created. Orcbitrds of every variety of fruits, from the 
orange and lemon tu the apple, .ind vineyards of every rare variety of grape, and 
nuts of all known varieties grown in semi-tropical climates, and the fig and tJie olive, 
all seem to flourish in the foot-hillo of I'lacer County ; uor does the rcault in Placer 
Connty seem to be peculiar to that locality, fur everywhere in the foot-hills of the 
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Sierra Nevadas, wbere irrigfttion baiS lieen iatruduced, the result lias been eqiioUf 
surprising. 

Tlie ibotbiU tountry about Oroville, in tbe eonnty of Butl«, wbero watcrbaabeen 
iutrodnoeil, is no less couspicuous for its luxnriunt tree-growth. Witbin tlie last 
four years 1,500 acres of orange orchants liave been planted, and tliese ti'eca seem to be 
thriving well. The oranges are ricli in color, InHoions in tiwt*, nuii attraotiTo as to 
size. This is mentioned only to ithow the vli'uut uf inigatiou upou both the fooi^hlll 
and valley lands of the Slate of Califoruia. 

Hore marvelons still is tbat section of country lyi tie abont balf-way between the 
extreme northern and southern part of (he Statu. Within the past few years a town 
has been built thero, wbich has.a population of over lU.UOO; tbe sin'rouiuliug conn- 
try is cultivated iu everything the farm can proilnci!. Indeed, [Tresuo Ciiunty is to- 
day the great raJ»iU'growiiig center of tbii Stati', ami nearly every variety of fruit 
grows abundantly. There a beautiful orchartl stands side by side with an alfalfa or 
grain field. Homes are literally bid away by tbe remarkable ornamental tree-growth 
which inigatioQ bos caused. Ten years ago the lauds of t'resno sold at from $3 to 
tiO per acre; now the same land with water on it sells at from $75 to $750 per aero. 
This is all due to irrigation. Kern County ii anotbir conspicuous laud mark im th» 
road to Buocessful irrigation ; more than KO.DOO aert's of land is being irrigated in 
that county. The pr<^uction is generally alfalfa. 

Everywhere in Catifomia dnring tbe suiimiur months garden vegetables are raised 
by irrigation. Id the fall, wiuter, and sjiriiig months in most parts of tbe State they 
require no irrigation, except such as they get from the natural rain-fall. So with 
strawberries; this fruit is universally jrngated. In Santa Clara County alone it is 
claimed there are l,i)00 aeresof land cultivated in berries, all of wbivh are irrigated; 
and tbat there are over 5U0aurescullivutail in gai-duii vegetables, which are also irri- 
gated. Even iu northern counties like Napa, where the annual rain-fall is almost 
ttiree times as great as in somepartsof southern California, straw' berries, other small 
berries, and garden vegetables during tbe summer months are universally irrigated. 

IRRIGABLE AND STOBAGB AREAS. 

Large areas of plain or licnch lauds, lying aliove the bottom lauda of 
the river, are to be found In Shatsa, Tehama, Butte, Colusa, and other 
OoQQties. Tliey are all within reach of the water dowiug dowu the Sao- 
r»meuto Kiver and its lateral tributaries. Most of the streams emptying 
into tbe Bacrameuto from the Coast Bange siuk and (liBapi)ear during the 
summer not far below where they debouch from tbe mouutaiiis into the 
open country; bat at theirsources there are large qnaiititiea of water 
that can be stored or impounded iu the reservoir-sites that are avail- 
able. 

The irrigable lands of Lassen County, lying abont 1,000 feet below 
these sonrces of water, are not far from 600,000 acres ; and east of theae 
lauds, ill the State of Nevada, is an ai-eaof like extent. The lauds are 
rich, sandy lonm, proilnctive with water, but comparatively useless nith- 
ont The climate of Honey Lake Valley is most delightful, being free 
from excessive heat and not subject to very low temperatures. Here 
is a region of nearly or quite 1,000,00(1 acres of public lands that can 
not now be settled upon, but are iiovertbeless capable of sustaining a 
arge population. A rough calculation shows that in I'jiigle Lake there 
is stored enough water to irrigate 600,000 acres of land; and at the 
head of Susan Itiver comparatively cheap reservoir sites are available 
to etore water sufBeient for a half million acres more. North of this 
region lies Madelin Plains, a large area of good lands if irrigated. In 
Modoc County like areas are lying idle and useless, yet are capable of 
high cultivation and of sustaining a large population. 

luyo County, Gal., is especially adapted to irrigation, particularly 
that part of it known as (Jwens Valley. l''rom Olaucha to the hem! of 
Round Valley is 100 miles ; the whole of this distance, a strip of (»nntry 
from 4 to 6 miles in width, is susceptible of irrigiition. There are ftora 
300,000 to 400,000 acres of land of unsurpasse*! fertility which are 
ntterly worthless without the use of water. It isdalmed by experienced 
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engioeers tUat the Owons River carrieB ou aD average, and daring the 
suiiiiuer mouths, water enough to place at leoAt a surface depth of 15 
inches upon an area of 3<>0,0W> acres of land, and this without prepar- 
ing catchment reservoirs. A large |>ortion of this country is still a 
part of the public domain. Less than 12,000 acres of laud are uow 
cultivated in Owens Valley. 

lu the extreme southern portions of California there is ample oppor- 
tunity for storage on a large scale. There is a diSerenceof opinion 
among engineers. Some think there are many basiUH and cauoiis in 
the mountains which are adapted to the purpose, and others tliink 
these, on moat stream.'!, are wanting. Most, however, agree that tlie 
bench lands furnish abundant opportnuities for the construction of i-es- 
. ervoirs. There are a number of .reservoirs of both kinds finished atid 
in process of construction, of capacity varying from a few thousand to 
a billion gallons. One on Mormon Creek, in the rim of the San Fer- 
nando £asiu, is of more than the latter capacity. 

The number of acres of good land which require irrigation are, south 
of the mountains, according to the State engineer's estimate, 4B0,iK)0, 
North of the Sierra Madre range, Los Angeles County shares with 
Kern and San Bernardino in the great Mojave desert, so called. This 
desolate region contains many thousand square miles. In these three 
counties one-half of this is probably arid beyond redemption; one- 
half of the remainder is too rough and mountainous to be valuable for 
cultivation, but the remainder is mostly highly fertile soil, lying favor- 
ably for the application of water. Of this vast territory, Los Angeles 
County possesses 250,000 acres, which can be made to comfortably sus- 
tain a population of 100,000 people. 

It is stated that the lowest summer flow of the Mojave River is about 
5,000 inches. The average ilow for six months iu the year, the winter 
and spring months, is from 20,000 to 30,000 inches; during May, June, 
and July more than 10,000, and for the rest of the season more than 
6,000 inches. Of this tlie Hesperia Land and Water Company has filed 
a claim of 5,000 inches. 

The land is mostly Government land, and the profits thereon wonld 
pay for enormous and elaborate works. Big and Little Hock Creeks, 
which debouch npon the desert plain at higher elevation, west of the 
Mojave River, are wholly within Los Angeles County. Their flow iu 
winter is thousands of inches, aud iu summer is sufhcient, as at present 
handled, to irrigate several hundred acres. Facilities for storage on 
these creeks are as abundatit as on the Mojave. The land below is 
still owned, for the most part, by the Government. The universal tes- 
timony is that it is as fertile as the best. It is covered with grass aud 
flowers during several months of the year, and is capable, under irri- 
gation, of produciug the most luxuriant and profitable crops. Artesian- 
well boring has proved saccessful iu places on the desert, but the ex- 
pense is of course greater than elsewhere. The region is one of the most 
healthful on the globe. Its hot, dry atmospiiere is found congenial to 
many people. It is especially adapted to the production of certain 
crops, as the fig and raisin grape. It produces in some places as flue 
wheat as is raised anywhere, but to become habitable for any more 
than a few scattered families or small communities, it must have water 
to save its crops in summer. Value of irrigable land, $50 per acre; 
non-irrigable laud, $1.15 per acre; the number of artesian wells in the 
region, seven, with an average depth of 340 feet and average flow of 
12 inches. The counties of Los Angeles and Orange have an area of 
4,812 square miles, or 3,079,680 acres. Their populatioa is fully 150,000 



ENTERPRISE Aim INCREASE IN LAND TALT7E8. 21 

soals. Without irrigntion not one-quarter of this uamber wonld be 
lifing there ; and" thin iu spite of the fact that those two conntiea pro- 
duce more than one-half of the com of the State almost altogether with- 
out irrigation ; that there are nearly 90,000 acres of good latid that re- 
quire no irrigation." 

The land now irrigated ia about 150,000 acres, and this is the basis 
of maintenance of 11^,000 jieopie. Theoretically, no increase of this 
population is wanted without a correspondiug increase of irrigated 
lands. Factories and mineral developments, travel and transportatioD 
by sea and land, and the healthfniness and dciightfalness of the cli- 
mate, would add to the population; but the cost of living would Iw 
increased in proportion to growth, the homes of the poor would no 
longer be those of people wJio control their own destinies; and this 
would become a rich man's paradise — a thing not to be desired. 

Ten years ago the population of the counties was little over 30,000. 
Fifteen years ago the land on which Pasatlenn now stands was held at 
|7 per acre; in seven years it wa-s valued and sold in large quantities 
at from $500 to J1,000 per acre. This was tbr orcliards — not "city lots 
—orchards made possible only by a 8np))ly of moisture for the roots 
of the trees during the long arid season of the year. So witli tlut whole 
of the great foot-hill region along the liase of ttio Sierra Madre range 
from Tejunga and Crescenda Canada on the west through Altadena, 
Sierra Madre, Lamanda Park, Santa Anita, Monrovia, I>uarte, Ayusa, 
Glendora, Atosta, Ban Dimas, Lordsbnrg, Cucamonga, Rialto, Hed- 
lauds, and over the San Uorgonio Pass into the desert at Indio, and 
again at Biverside and Arliugt.on, and places too uiiiueruus to mention. 
The growth has been proportionate to the extent lo which irrigation 
has l»en carried. The region mentioned was almost wort hiess even for 
grazing purposes, and was as incapable of sustaining a population as 
theMojave Desert itself. Now visit it and yon will tind it the most 
charming region and the most valuable laud in all California, or Lo the 
United States for that matter. 

GROWTH OF ENTEBPEISE AND VALUES. 

In Fresno County there are 100,000 acres of land now irrigated. 
This estimate is made by Mr. Qeorge Manuel, a well-known civil en- 
gineer, but he adds : 

" It is somewhat difficult to draw the line between irrigated and 
nnirrigated lands, for the reason that tlie effects of irrigation by filling 
up the country affect and render fertile to a great extent lands tying 
contiguous to irrigated lands, but not tbemsi^lves subjected to irrigation 
by the osual methods of application. Of this latter class of lands," 
aays he, " there are about :iOO,000 acres." 

Thus it will be seen that the 200,000 aeres are an area double in 
extent of that which is actually irrigated, and is reaping the benefits 
without being subjected to any of the bunlens of irrigation. Irrigation 
iu Fresno County has heretofore been carried ou wholly by the private 
canal system. It is a voluntary matter by this plan with each land- 
owner whether or not he will contribute anything towards the expense 
incident to the irrigation of lauds. His lands may be surrounded by 
irrigated lands, and thus ia a short time they become sufticiently irri- 
gated by percolation; but he may and does decline to buy water wheire 
he can get it by absorption without. By the district plan this inir|nity 
is overcome; and*very man who owns laud that will be benefited is 
compelled to contribute his portion of the expense incident to the ays- 
t«m, and gets in return all the water he may require. 
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The following istfao vstiiuate made by Mr. ManncI of the amonDt of 
land in Fresno Oonuty which ia now not irrigated, but which is irri- 
gable : 

(I) InMiiderft irHgatlon diatriot, nbont 300,000 

(•i) UDdorCliotroIiillaCaDal.exdndiug aboat&,n00a<ir«a already inigulnd. «0,0OO 

(3) Land lying ubovo ur cait of Madora district, bnb ivbioti can be irri- 

gated bj a braucli of tbe maiucanal ofaald district (in Fresno Connty) 87, GOO 

(4) Land lying above water in main canal of Miwlera diatric:, bnt whieU 

IB HQSoeptible of irriKfttioii by a ajrHtem of Hturoge roservoint IM, 400 

(5) Land lying between San Joaquin and Kings Kivent, exoliidiug abonC 

GO.OOO acres already irrigated, and which can l>e iirigatud by existing 

works ur their OKlauBioiiH _ CH4,d60 

(6) Land lying nboveoreaatof Enterprise < 'anal, bnt which can becovered 

by storngo reservoirs or brunch eanal taken out high up in the 
monntains , 40,000 

(7) Ou west eidu of Fresno Klongh, below lliklt Hurvey in Fresno County, 

which can be covered with exl«usive irrigation works 113,000 

(S) Jn Snnset irrigation diatriot above Hall survey, propnHml to be irri- 
gated l>y n canal having levees :t5 foot high at highest point, and 
aboat 15 miles long, and which lie above Hall Hiirvey 190,000 

(9) Between the ^40 and 300 feet toutonr line ou Stal« cngiuoer's map, 

which can be irrigated by canut talien from Kera River, or by water 
pnmped by water powpr aa proposed by Sunset diatriet in Fresno 
County 190.000 

(10) Land lying al>ove the 300 feet grade line in Fresno County on west 

side, which cauonly be irrigated Iiy storage le^ervoira on the streams 

flowing from the Coiist Range S9»,000 

Total l,;i98,9G0 

Mr, Manual states further that — 



In 1S70, in townHliip 14 Nouth, range 20 eivst, sections 1 toTi, uesessod to W.R. Clmp- 
Dian, at $1.01 per ^^^^e ; section :«i, :it 81,13 pi>r acre ; that ni:id<i un aasesdiMl vatuA- 
tion of that towiiahiii, in 1K70, of a little over ^£,,^0 in round tigurea. Tn IHHO the 
BaokofCalifiiniia tract, aporlion of these twelve scut ion ^ at 94 an ocn;, and Itauk of 
California tnxit, 240 acres, at ^ per acre. C A. 1'owne, Hention 2, adjoining Fresno 
City, at $5 pel- acre. C. It. Hoffman, section 12, uearFrrsno at r> iier lu^ro. K. 
Jannen, aix sections near Fre^ino City, at 11 per a^^ro. In 1888, A. T. CovuM, in Wasb- 
ington Colony, 5 miles from Frenno, 00 acrca, at $150 |>er acre, S<>«tions 1 and 2 and 
11 and I'i at fi.'iO to t300 per aoro, fiOO per aero being abont the average for unim- 
proved land. And this increase in the value of lurid is due to irrigation. It is tbe 
same land exactly, only in difi'erent ycora, as irrigation has progremied. 

BectiouH 6 and 7, at $100 per aero ; section lit, at, 87S per iwre j sections 5 to 8, on- 
improved, and from one-half to 1 mile from tlie city of Fresno, at $1-25 and f^O per 
oort) ; sections IT, \H, and l!l, averaging $S5 nn acre, and M-ctions '£t, 24, -J5, and 26, 
at $75 per acre. That is tbe valnution of that township. The lirst assessment was 
125,500 in round nnmliers, and the tost asseasinont of tlie city, #6,800,oiDO. And the 
totalvalnaliouof that township is probably in tli" ncigbburhiKMl of $9,000,000. Con- 
cerning the value of irrigation, I know of one canal that was said to cost in the 
neighl>iirhood ofS,'iO,000. The Drst year after its inception the increased valne of the 
real estate along the line of the civnivl waa$r>40,000— land that could Imfore have been 
bonglit at 8^.50 per acre ba<l increased in value su the ion t to make tbutvalnation. So 
I could give other instances, bnt I suppose that would bo snfHcluut. 

Mr. Thomas Hughes, well Itnown as a real estate operator, also tes- 
tified that— 

In 1881 I purchased 7,000 acres of land adjoining tbe town of Fresno, agreeing to 
pay (40,000, and having 6 mouths to make the first payment of $5,000. I immedi- 
ately hod cii-unlais printed, offering to sell land, wilb water for irrigation, to partiua 
who would move on the land anil improve in trees aud vinos, without any oush pay- 
ment. In this way I soon sold the most of this tract, and wonld borrow on my note 
with these niortgage notes as collateral security, gei.tingabout 50 cents ailvanee on 
the dollar. Isold tbe land at prices ranging from ?40 Ij> $75 per acre. This guv « me 
asnrplusof money to pay what I was owing ou tbe laud, and money to make a small 
payment on the iiiircliaso of other lands, which I coutiuneil todo from year to year 
until I was myself fct'iCOOO in debt, nnd had mortgage notes duo me to the amount 
ofnearly|500,000fotl.indsinm(ist cases sold on a credit of one, two, and three years 
with interest at 10 pet cent., payable half yearly. The settlers have all made their 
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Elaoee worth to-day from (300 to (1,000 pet acTe, and all have paid ide in fall. I 
ave sold thonaanda of anrea of land on theaa t«Fiae, and I have never been oonpelled 

tofowelosea mortjfage in Fresno County, Men wiio wiH work can nettle on irri- 
gated land, paj their 10 per cent, interent, improve the land, and pay for their land 
at prioea ranging from ^lA) to f 12l> per acre inaide of four years. And that, too, on 
land that lie^re the irrigation syatem was atartod conid not be sold for more than 
from f 1 to t5 per acre, according to looation. 

In Talare County inaclL progress has been made in the work of irri- 
gation. The one criticism to be made on the work in that section ia that 
it is fraguientary and lacks uniformity and aystematic methods. Irri- 
gation is consequently patchwork, bnt enough haa been done to demon- 
strate the miraculous power of irrigation in the San Joaquin Valley. 

Mr. P. Y. Baker, civil engineer, for many years devoted to the work, 
says: *'There are about 15,U00 acres irrigated in this connty, and 
950,000 acres not irrigated. There are aboat 250,000 practically useless 
without irrigation. Of the above 950,000 there are perhaps 700,000 that 
produce some crops without irrigation, bnt very little of it protluces 
fair crops. That is to say, one year with another, tJie average woahl 
be so low that it would be a serious question of making a bare living 
on most of it. Experience has shown that the proximity of irrigation 
has added much to the prodnctiveuesa of non-irrigated lands." 

In Merced County provision has been made whereby a considerable 
area of lands may be irrigated; but the acreage actually sabjected to 
irrigation is small. The Crocker Canal, which is said to have cost 
$1,500,000, is situated in this connty, and will eventually be applied to 
a lai'ge area. The area of the plain lands which may be profitably irri- 
gated is large. So far as irrigation has become an accomplished fiu;t in 
the San Joaqnin Valley, it has been done through private enterpnae. 
Under the district irrigation law of 1887 a number of irrigation dlatricta 
have been organize*!, and by this means the irrigated area will soon be 
rapidly extended. Twelve irrigation districts are reporte<l as organ- 
ized or in process of organization within the valley of the San Joaqnin. 
The total acreage involved is estimated at 2,000,000 ; the total amount 
of the bonds to be issued will not he less than $10,000,000. The area 
of the following irrigation districts can be given with accuracy : 

Modesto acres.. 106,000 

Tarlock do... 176,000 

WeatSide do... 300,000 

Madera do... :ttt),00() 

Aita do... 160,000 

White Rivet 1 do... 60,000 

Poso _ do... 48,000 

SnuBOt (ptopoaed) do... iS»,000 

Fresno (pioposed) .., do... 300,000 

ToUl area San Joaquin Valley 1,767,000 

The total area irrigated in the same section was given by State En- 
gineer in 1885, at 251,140 acres. This area has certainly increased one- 
foutth, and would therefore be not less than 313,670 acres. It is prob- 
ably nearer 350,000. 

LOS, ANGELES COUNTY. 

The irrigable portions of Los Angeles County are embraced in the 
San (Jabriel and San Fernando Valleys and the coast plain region. 
The San Gabriel Valley is 23 miles in length, east and west, 11 miles 
in width, north and south, with a broad outlet somewhat west of the 
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middle pomt on its sontbera Bide. It is but little lees veil-defined as a 
basin than that of San Bernardino. At the lowest point on the higher 
side of the valley, next the mountain base, 11 miles north and 2 miles 
east, the elevations range from 625 to 675 feet. At the extreme north- 
west comer they are between 1,500 and 1,700 feet, and at the other ex- 
tremity of the valley, next the mountain's base, the plain is 1,000 to 
1,100 feet above the sea. 

Together with its mountain and hill-Bide catchment areas the San G-a- 
briel Valley embraces a territory about 500 square miles in extent. The 
mesa, benches, plains, washss, and bottoms composing the valley itself 
cover nearly 200 sqaare miles, or about 123,000 acres. Of this amount 
about 92,500 acres are highly cultivable and productive lands, but re- 
quiring irrigation. 

The San Fernando Valley occupies the western portion of the South- 
ern California basin. It contains about 570 square miles. Of this area 
there about 100,000 acres of really good irrigable lands. The coast 
plain embraces an area of 1,172 square miles. Of the total, leaving out 
hills, marshes, wet land, and 6S,000 aeres requiring irrigation, there 
are about 270,000 acres fit for cultivation by irrigation. It is all below 
500 feet in elevation. 

The rule as to distribution of rain-fall, as affected by the mountain 
ranges, is emphasized in Los Angeles; the heavy down-pour is on the 
slopes of, and on the plains and bench-lands at the base of, the ridges, 
on the side next the direction from which the storm clouds are brought. 
On the coast plain and elsewhere on the lower elevation the down- 
pour reaches about 15 inches per annum. In the San Fernando Valley, 
ftom other causes, it falls to about 11 inches. At the base of these 
mountains it rises to 15 again, and at Ravenna it falls to less than II 
inches, though the elevation is 2,300 feet above the sea. But as the 
base of Sierra Madre is reached, the precipitation reaches 22 inches, 
though the elevation is bat 700 feet. On the mountain bench-lands the 
rain-fall is from 50 to 100 per cent, greater in the valley, but 10 miles 
-"~' — "■ ~nd but 600 feet lower. 

irrigable portions of this county, the San Fernando Valley and 
plain are materially the driest sectinns, and the bench-lands 
iS, at the bases of the Oahueuga and the Sierra Madre, receive 
1 greatest rain-fall. San Gabriel Valley, as a whole, probably 
10 per cent, greater rain-fall than does the San Fernando, and 80 
cent, more than does the valley of San Bernardino. The rea- 
iheso differences are found in the following facts: San Gabriel 
IS no high mountain range in front of it, and has a high range 
ely back of it. San Bernardino Valley, notwithstanding the 
le higher range behind it, has also quite a high range in &ont. 
ando Valley has a moderately high range in front of it, and 
iderately high range behind it for more than half its length, 
■earns all lose their waters in the underlying gravels, within a 
I of their canon mouths, during fully eight to ten months (in- 
he irrigation mouths) of almost every year. All bat two or 
the larger canon streams do not, naturally, even bring their 
itside the canon mouths, for six months of almost every year, 
rs are lost in bowlders and gravels, but they reappear below 
■iugs and cienagas of the Los Angelew Valley, or in those of the 
riel basin. There are two classes of streams, then, serving ir- 
n this region — those wliich have their independent mountain 
areas, and come to the interior valley through deep gorges or 
nd then sink; and those which rise at the outlets of the three 
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maio diviBions of the iuterior valley, namely, the Los Angeles, Lower 
Saa Gabriel, and Lower Santa Ana Bivers. 

There are eleven principal groups or syBtems of irrigation, the Sao 
Gabriel and Sao Fernando biisinB being again subdivided into as many 
more. The descriptiou of San Bernardino works will serve largely for 
those of Los Angeles County. The artesian-well groups are uumerouB, 
and tbeir economic use is an entire and extended success. Sub irrigation 
by iron and cement conduits is a great feature, four systems atone using 
240,013 feet, of which 3,005 feet are of iron piping. There are also 
3,607 feet of cement canals. The wst was $275,000, $90,000 of which 
was for well-boring and water development. These systems belong to 
the Pomona group of fniit colonies. lu practice, a dxed and uniform 
rate of 10 cents per hour for a run of water is charged, as a zanjertpg 
fee, each time a headof wateristunicil on to un irrigator. The "heads'' 
used in irrigation are 30, 15, and 60 inches in volume, but the rate 
charged is the'same for all, so that the double volume afforded by the 
60-inch heud costs no more thau that affonled by the headof 30 inches, 
for the twenty-four hours. The actual cost of water to the irrigators 
per acre ranges between 72 cents and $1.93, and averages about tl.30 
per year. 

There are in Los Angeles County a large number of settlements made 
og the colony plan, and a more considerable area occupied by large and 
small ranches, vineyards, and orange groves. The water system, serv- 
ing the city and for domestic as well as neighborhood and irrigation 
use, is as typical as anything in the land, being based on the old Span- 
ish-Indian community plan, as modified by modern use and growth. 
The zanjtu have a toM service and length as follows : 





nifh ud low tetvMst. 
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This summary shows that the total length of conduits maintained by 
the city is 52.3 miles, of which li5.8 miles, or nearly 50 per cent., con- 
sists of tight conduits — wooden Humes, cement and iron pipe, cement 
or masonry-lined canals, brick culvert, etc. — and the balance consists 
of open canal and ditches of various kinds and sizes. 

There are 40 miles of ditches outside this system, but receiving their 
water supply from the city zanjas, making in all over 93 miles of con- 
Uuit, connecting with as many more miles of private distributory ditches 
and pipes. The cost has been during the past fourteen years about 
$300,000. 

The irrigation system of Los Angeles is under the direct control of 
the city council, lixtm the heads of the zaujas on the river to the south- 
em limits of the city, and from there on the distribution is managed by 
several associations of outside irrigators. 

The council appoints a general zanjero, or ditch overseer, and assist- 
ants, flses the rates for sale of water, orders all zanja improvements 
that are made within the city, and maintains entire control over diver- 
sion tcom the river. In times past the council has apportioned the 
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water- to the land within oity limits at the rate of an irrigating heftd 
for twenty-four hours to one acre for every thirty days. This was when 
the acreage irrigated inside the city limits was greater than it now is. 
This city allotment is now, however, a dead letter, as the inside irri- 
gators have more than they require, and the conneil has no concern for 
distribution of the water after it leaves the corporation limits. Eivery 
individual irrigator whose lands are inside the citj' bounds is allowed 
all tbe water he wishes to buy and pay for withoat restriction, and the 
surplus waters are sold to the out8i<1e associations. 

Outside the oity limits the irrigators are organized in regularly de- 
fioed districts on the extension of each zanja. These districts abut on 
the city, and when organized were considered to embrace all lands 
which could be reached by the spare water of tbe river. Some of them 
have been mnch extended, however, and in one or two instances sec- 
ondary districts subject to and buying water from the primary districts 
are found adjoining tbe latter. ■ With the improvement of the zanjas 
and the diminution of cnltivation within the city tbe irrigable area has 
extended year by year, and is now carried even beyond the secondary 
outside districts. The outside organizations are incorporated associa- 
tions of irrigators, which elect oflScers, are governed by sets of by- 
laws, and appoint zanjeros, whose duty it is to purchase surplus 
water of the city and sell it to the irrigators, each of bis own district, 
at a premium fixed by the association, which constitutes its compensa- 
tion. 

Water is sold by the irrigating head in measure of time. The rates, 
always subject to change, are at present in the city $3 per head per 
day (sunrise to sunset) ; $2 per hc^ for half day (snnrise to noon, or 
noon to sunset), and 50 cents ]ier hour. Current rates charged the oat- 
side districte by the city are $5 )>er head per day, $3 i>er nighL Single 
hour ])ermits are not sold outside. These rates are 50 per cent, higher 
than they were two years aRO. lu 1830 the city rates were per day $2; 
half day, $1.25; night, $1.50. In 1873 they were $1.75 per day, $1.^5 
per half day; $1 per night, inside city limits. Outside tbey were $3 pet- 
day ; %2 per night. In 1870 in the city they were $1.50 per day and $L 
per night from March 1 to October 1. After the latter date 75 cents 
per day and free at night. 

The area irrigated under this system is about 13,000 acres, of which 
nearly 3,000 is within the city limits. 

Engineer Hall mentions in his last report 250 different systems of 
irrigation works within the three southern counties of California; also 
IS different artesian water and well basins, the total acreage of which is 
large. 

HAS BBBNABDINO OOUNTT. 

Monnts San Bernardino and Grayback" are the culminating points in 
the topography of southern California. From them, trending south- 
east, start the San Diego ranges, which enter Mexican territory. Ex- 
tending west, the Sierra Madre ranges reach away over a hundred 
miles through Los Angeles and into Tentura County. Standing at the 
meeting of these masses the San Bernardino {teaks are the highest and 
most commanding objects in the landscape, and play a very important 
part in modifying local climatic phenomena and regulating irrigation 
water supply. 

From the nortliwestem end of the San Diego range, or plateau, begins 
what is known collectively as the Coast Range, extending northward 
into and beyond* Los Angeles County, Its face to the sea is a sloping 
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plain or meaa. East of this range and between it and the Sierra M&dre 
lies the smaller coanterpnrt of the great Sau Jouquiii Yalley to the 
north of it. From the coast to the Sau Bernardino Peak westward ia a 
distaooe of 110 miles. Broken by two small, low gronjiingB, it com- 
prises the most valuable frait region of the State. Within this area 
will be fonnd at least 100 colony towns and viiluges; the growing and 
prosperons city of Los Angeles, and a population of over 350,00(! per- 
sons, all of whose prosperity depend uihxi irrigation. In lios Augules 
Ooanty the coastwise mesa becomes a brond aUtivjal plain. Engineer 
Hall, in his voiame on irrigation in sontfaern California, says: 

North from lb« filerr»Madre chain stretobesawny to tbe 8 iemt Nevada inoiintnins, 
a distance of over 5U iDilee, and from tbe Colorailo Rivur on tlie east to tbii Siinta 
BarbsTa Honntains on tbe west tbe desert plain of tlie Hojavo, comprising no area 
of 15,000 to IG,000 square miles. On this broad plateau them an> extensive tractu of 
rich soil J liiit from the want of raia they are barren, anil i'ruin tliu absence uf wnler 
anpply they are, except in very limited localities, noa-irri)Eabi«. The Mojave, then, 
is not, save in a very much restricted senae, a part of the irri)ratioii Held preaeDt or 
prospective, although locally irrigation flonriahes there and luaey Hmall iitiliEatinns 
of water remain yet to be carried out- 
It is the Sierra Madre range of soathern California which, passing 
through Los Angeles and Sau Bernardino conntiea, constitutes a mount- 
ain wall, that, intercepting owan breezes and storm clouds, precipi- 
tates their moisture upon high and rngged peaks, thereby regulating 
climate and making possible that high degree of cultivation which is 
necessary for successful horticulture. 

The effect of an intercepting monutain range upon rain-fall is mokt 
distinctly marked in this region. The San Bernardino section' offers nn 
gradations as in San Diego. The clouds drifting itdand i'rom the soa 
are broken on tbe summits of tbe Sierra Madre and precipitate their 
contents upon its bald slope. They cover tbe crest 'with soow, and 
send great rains down tbe western slopes in beavy torrents. Th« val- 
ley below will have a rain-fall of barely 8 incfaes i)er annum. Tbe 
mountain peaks and spurs above will receive from 70 to 100 inches in 
tbe same period. The slopes are exceedingly steep. 

The accumulation of vegetable molds and soils, which are recognized 
as water-holding, are limited in estent. In an earlier geological era 
the rain-fall was immensely greater. Vast mounluin torrents in those 
days poured through the eaiiou, carrying great masses o( bowhlers 
before them. The operation of tbe forces thus created have made deep 
bed-rock cuttings that are now Ulled with masses of I>rotcen matter. 
Into these tiow ami <timippear the waters thiit jxtur from the mountains 
above. In tbis wiao the artesian waters of tbe Sau Bernardino basin 
are collected. 

Tbe Santa Ana Kiver, with an independent moantaiu area drainage 
of 220 square miles, is the main surface drain of this irrigable region 
and also its chief irrigation feeder. There are some twenty smaller 
and tributary creeks, caGons, or washes. In addition to these dr.iinage 
areas the northern face of the San Bernardino range is drained by the 
Mohave River. The basin slope from east to west is about 26 miles in 
length, and comprises 1^0 square miles in all. Its future importance 
in irrigation is considered large. At present it is lost in the sandy 
waste 40 miles from its source. Engineer Hall classifies tbe San Ber- 
nardino lands OS follows: 

(1) The wet and marshy lands of the Sun Bernardino and Rincom artesian baaing, 
and the Chinii ; (2) the moist and s«>mi-ii]oiBt l:indii bonliirinj; the'wet lands of the 
Rincon on the north, and borderini; thaw of lb» San Horniirdilio on the north and 
east; <3) tbe oioist bottoin-landH bmileriiig the Santa Ana Kiver in itH course tbro ugh 
tbe JuiDpa from the npper to the lower baaia ; (4) then, golog to the other extreme, 
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the tmoe-dry red meaft laDds, wbich friuge the entire valley more or le^ completely; 
(5) the bowlder and oobble-filled alluvions, nhich form the aDcient diimpa of the 
oaison creeks, and which, along the biute of the main mountain range, to a great ex- 
tent take the pIehib of the red mesa lands ; (6) the interniediato plaias — dr^, aaudy, 
freqaently gravelly, and with broad " waahes" in pacts, bnt iu others with fine, 
light, rich, and deep soils. 

The topographical featares of the basin, with its great slopes in the 
-ground snrtHce ranging from 30 to 120 feet per mile, renders impossible 
any system of irrigation by *' cheeks," such as is practiced in the Sao 
Joaqnin Valley. It also compels the grouping of irrigation works and 
areas, deriving their supplies from limited and distinct sources. Three 
of these groups, embracing a large number of smalt works, obtain their 
supplies by diversions from the Santa Aualiiver or its main tributaries. 
Four other groups are fed from mountain canons, the wat^'rs in which 
are derived mainly from subsoil supplies iu the strata already described. 
Other groups obtain water by means of artesian wells, by tunnels driven 
into the monntaiTi and seciiring thereby the drainage waters by lifting 
the sub-water of the cionagos or wet plains, or by other sub-dam works, 
raising to the surface supplies that would otherwise be lost. It is esti- 
mated that tlie great storage project of San Bernardino Oonnty, the 
Bear Valley reservoir, will very materially change the irrigation possi- 
bilities, or greatly enlarge the area of laud under cultivation. 

The value of water has enormously iucreased. The North Fork 
Water Company, which is under guaranty by the Bear Valley Reser- 
voir Oompany, sold in 1866 ai the rate of $30 per share, the water being 
valued at $18 per inch. Iu 1880 the value per share was $50, and that 
of water $26.40 per inch. In 1885 the value per inch of water was $3C0, 
and iu 1888 $720. In another enterprise $ 10,000 is reported to have 
been paid for perpetual right to one cubic inch of water. The South 
Fork Uanal valuation is given at $0 per miner's inch in 1872, aud at 
$615 in 1887. 

The diftierent sources of supply, and the character and extent of areas 
served, compel as great a variety in the systems of distribution. Oue 
of the most notable of these systems is that made by tunneling into 
the mountain canon walls and securing the drainage wafers that pass 
through them. At Eedlands, one tunnel delivers about 30 minei^'s 
inches, another about 130. The Ontario Oolouy enterprise, whose en- 
gineers, the Chaftee Bros., have since become known iill over the world 
by their connection with great Australian projects, is the most famous of 
these tunnel works. 

The water company at Ontario, after conserving all the surface sup- 
ply by means of cemented canals and underground pipe-line, have 
driven a tunnel into the gravel aud bowlders of the canon bed a dis- 
tance of 2,850 feet. Nowlierein the world is the duty of water so high 
as at Ontario. The supply is less than 800 miner's inches per annum, 
of which the tunnel wilt furnish from 50 to 60. The whole distribution 
is conducted through cement pipes. The work of distribution is in 
charge of a zanjero, or watcrmaster, who delivers water to each irri- 
gator in heads of thirty inches for twenty-four hours each thirty days, 
fot* each ten acres owned, which is equivalent to a eouiinuous ilow of 
one inch to ten acres. The secretary of the company and the zanjero 
are the only regularly paid employlis, but laborers are at times em- 
ployed to work under the zan.jero's direction in caring for and repair- 
ing the works. The cost of assessment for mainteuence has not ex- 
ceeded, so far, more than 70 cents per acre. The duty of water is 
claime<l to range as high as one incli to ten acres; it is probatily about 
one inch for seven acres. 
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The Riverside Colony enterprise and its associates are the most 
prominent and best known of the fruit colonies in southern California. 
The works of the Riverside Water Company consiat of tLree main canals 
and diversions, an extended irrigation distribntlon system, and ii main 
piperiine, and hrauclies for the delivery of water, chiefly for domestin 
purposes. 

The supplies are derived from the Santa Aha River and Warm Creek, 
and from an extensive system of art«sian' wells. The canal works are 
thoroughly constnicted, provided with 2,400 feet of vomu flume, dams, 
head-gates, waste-gates, regulators, measuring-boxes, etc., having a 
total length of 33 miles of main canals and 50 of laterals. The area of 
Riverside proper is about 7,000 acres. With other and adjoiuitig enter- 
prises, the total area iu the Riverside group will be 2(',000 acres. It is 
the largest single orange- growing section in the Scate, and is seeond 
only to Fresno for raidu vineyards. In 1870 the land was assessed at 
75 cents per a«re ; every acre of it will now average from $800 to $ 1,000. 
Originally begun as a land colony or co-operative enterprise, the jiro- 
jectors designed to keep the water supply separate as a continued 
source of income. Great dissatisfaction followed that plan. The land 
and water supply now go toeether. The eutire cost of works wittiin 
the old colony bounds, including legal expenses, is about 4500,000. 
This does not embrace the domestic pipe-line supply. The cost of 
maintenance is about $30,000 per annum. There is a deficit between 
receipts and expenditures, however. The number of irrigators is about 
four hundred; acres owned by them, 6,500. The average holding is 
16.12 acres ; the highest acreage in one holdiug is 106. The cultivators 
of citrns trees is 360; number of vine-growers is 260. The average 
irrigated holding is 15 acres. 

SAN DIEGO COUHTY. 

The extreme southern division of California is one of the most re- 
markable of the arid areas within the Union. Along its eastern 
borders for a hundred miles or more flows the Colorado River, whose 
turbid waters drain from the heart of tbc, continent. In comparison 
with all other watercourses it is a mighty flood, the greatest river of the 
Pacific coast, the Colifmbia alone excepted, flowing on undisturbed 
to the sea, past a vast desert which now challenges the power of mau 
to utilize it Nearly all of California that slopes toward the Colorado, 
and drains into it, if there be any drainage from a regiou so seldom and 
so sparingly visited by rain, is an absolute desert, within whose limits 
is included nearly three-fourths of the entire area of San Diego County. 

The remainder contains the arable portion. A series of mouutains 
separate it from the desert; their axes are generally parallel to the 
trend of the coast and distant from it 60 to 80 miles. These mountam 
masses, looked at Ax>m sea, do not form a continuous high chain or 
range, but a succession of peaks and ridges along the upper margin of 
a sloping plateau. This roaches an altitude of 4,000 to 5,000 feet, and 
the peaks and spurs maintain an elevation of 6,000 to 0,500 feet, and in 
one instance, that of San Jacinto Mountain, nearly 12,000 feet. 

San Jacinto descends without a break to the edge of tlie desert 
basin, whose center is over 300 feet below sea level. Towards the 
ocean, the slope is gradual and open valleys are met with whenever 
the contours permit. The coast line is marked by a broad mesh or 
plain rising from 50 to 200 feet in the first mile, and eontinning ftom 
5 to 15 miles until it reaches an altitude of 5,000 feet, where it blends 
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into the ranges. Immediately beyond and generally lower in elevation 
will be found a series of laud louJied- valleys dmined by scgKirato water- 
ways that uut their ooarues deeply to tlie tuea. These valleys are be- 
coming the seat of imiwrtant irrigaUou enterprises. The moiuitaiu 
landaeapes to the east are wore attractive and goDtle in outlines thati 
tlioee of the Sierra Madie in Los AugeloR Ooiuity oi' the more ragged 
aKpects of the San Bernardino range. San Jaeinto rises to au altitude 
of 12,000 feet, and by that fact eompeusates fur an extreuie aridity 
produced by tiie intervention of other mountain ranges to the sou^ 
and west, which break the conrse of the rain clouds. The precipita- 
tion ou Sail Jacinto, owing to itn heiivy miuws and the lateness of their 
melting, maintains the flow of streaiii» and springs by which the plains 
are in a large part supplied. 

The streams which drain the western slope of the couuty seldom flow 
continuously to the sea during the dry mouths of summer and fall. The 
vplume of their flow depends, in each cast!, not so much ou the area as 
ou the altitude of their water-sheds. Precipitation over the country is 
in a marked degi'ee )ii'oiiortional to altitude; least npon the coast, great- 
etit upon the mouutain tops. This rule of proportion is very potent iu 
its cttect upou irrigation water supply. 

The country is naturally divisible into three raiu-fall lielts, the flxat of 
which comprises all the inesaa and valleys adjacent to tlm iioast below 
an elevation of 1,0(10 feet, aud covers an area of about 1,113 square 
nicies. Within this belt are by far the grefiter portion of lands irrigable 
that require irrigation, and the greatest area which is generally free 
Awin frosts. The raiu-falt in this belt is unreliable in character, sub- 
ject to great fluctnatious, the records showing that thirteen years out 
of twenty-three the rain-fall was less than 10 inches, and during five 
years was less than G inches per annum, while, with one exception, it 
never exceeded 16 inches. The eiSect of altitude is made quite plain 
by the fact that at Poway, 550 feet elevation, the precipitation iu 6 
years shows an annual average of 17 per cent, greater tlian on the coast, 
while at a further elevation of 200 feet more this raiu-fall was 42 per 
cent, greater than at San Diego. 

The second belt, an area about 1,400 square miles, has an elevation 
of from 1,000 to 3,000 feet. The rain-fall is estimatetl at from 18 to 24 
inches. Ex-8tate Engineer Hall, who is the authority for these state- 
ments, puts the rainfall at from 14 to 20 inches per annum. 

The third belt, lying above an altitude of 3,000 feet, has a climate 
similar to that in some of the Southwestern States, except that summer 
rains are very rare and light, and the snows of winter not so deep nor 
loiig-coutiuned. Its area is about 1,654 square miles, of which, perhaps, 
three-fourtbs is less than 4,600 feet iu elevation. Thei-e are many fer- 
tile valleys, heavily-wooded slopes, and a small area of commercial 
timber within its borders. The rain fall of this section is otlen iu ex- 
cess of its tillage duty. It is in this region that the great storage res- 
ervoirs must be constructed. The larger streams of the coast all head 
in it. There are eight of these in the county of San Diego having a 
total water-shed area of 3,567 square miles. In the first belt the water- 
shed is 630, in the second 1,2S2, in the tliird l.lKiS square miles. The 
higher part of the mountain plateau aud northern slopes of its ridges 
and peaks are wooded with varieties of pine, oak, and matlroiia. The 
upper canons and valleys have sparse growths of oak, laurel, aspen, and 
madroiia. The main ridges and freijueutly the nortliern slopes and 
lesser spurs are covered with dense low growth, commonly kuowu iu 
California as chaparral or chemisal. Along the streams— in the me- 
dium range of valleys— there are growths of cottonwood and willow, 
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principally ; and along tlie main Btreams and ou tlie. eaiidy bottom- 
lands adjacent to them, similar vegetation abounds, in some places 
quite densely. 

But tbe entire coast mesa, the broadest parts of tbe river valleys, 
tbe large valleys just within the line of the mesa formation, the greater 
{lortion of the plateau region, and a coiisiderakile jiortion of the mouut- 
ain ridges are treeless and devoid of vegetatiou, such as in generally 
thought to conduce to the oonservatiou of waters for the supply of 
streams. The light rains are all absorbed; and' up to a point where 
the ground becomes well saturated thei« is but a small flow of sur- 
face drainage water finding its way to the rivers; but when this point 
of saturation is reached, then a large proportion of the waters of pre- 
cipitation are shed off, and torrents form, which rush to the main 
drainage lines, and contribute to sudden and excessive freshets in those 
streams, carrying great loads of s^d and finer sediuients. The rains 
ceasing, and there being but a small amount of huow to melt, on a 
limited mountain area, the streams soon run down. 

For reasons given heretofore, there are no large s))ring8 or areas of 
summer drainage of living waters. This, then, is a uoiintry where, in 
the aggregate, an amply snfflcient rain-fall may be ha<l to supply an 
abundance of water, but where, for the most part, it runs uselessly 
away to the sea. It is pre-eminently a country where tbe storing of 
water on a large sciile is necessary to maintain any Kro^it irrigated area. 

The irrigation systems practiced in San Diego County comprise the 
simplest known, biting such as the Indians and Mexicans are accus- 
tomed to, as well also the most scientific and thoroughly well organized 
plans known to irrigation engineering. Several of the largest reservoirs 
that have been constructed are now in operation. Flume projects have 
been completed or are under way involving daring irrigation engiutjer- 
iug. The reclamation of the irrigable territory of San Diego County, 
comprising an area of at least 450,000 acres, depends npun the degree 
of success with which the waters of six streams and the storm supplies 
above may be conserved by extensive reservoir systems. These rivers 
are the Tia, Juana, with five small valleys; the Sweetwater, with the same 
number; the San Diego, the San Diequito, and the San Luis Bey, with 
three valleys each, and the San Jacinto, with the Hemit Valley. In the 
first drainage system eight reservoir sites have been selected, with two 
great conduit flues connected with them. The Otay Kiver projects 
comprise two large dams aud reservoirs, having a capacity of 1,100,000,- 
000 gallons. 

The Sweetwater Biver system is tbe most extensive of all. Mr. Hall 
says: 

The eogineetins works wonld be notable in aiiy coiiiitry, aod the lesson which the 
eiiterpriee ianorkia;; on ton the Biibjevt of J»r;;e Hturuge resorvoinifor the cuusurvation 
of winter water for Bniiinicr irrigation in Ihiidry uoiiutry in already higlily iustriiot- 
ive. It is Jiow lookoil to with sat sfactioii by San Dieguts as a type of what may 
be accomplished, uudur even onfavorable oirouniBtanuos, npon nearly all the atroamB 
of thia region. 

The Sweetwatitr dam, a short distance above National City, is one of 
the boldest pieces of engineering hi the country. Tbe dam is con- 
structed as a crown arch, and it is the largest of its character in the 
world. 

Tbe San Diego Flume Company proposes a system which, when com- 
pleted, will consist of a storage reservoir, a diverting masonry dam, 
and a line of flume 36 miles in length. Tbe method of distribution will 
probably be by pipes nnder pressure or by pipe ceuient channels. The 
Ouyamaca reservoir, 41} miles northeast of San Diego, covering 1,000 
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acres and having a full capacity of 499,880,930 cubic feet, is the chief 
de})eD<lence of this system. The diTertiuc dam has a maximum height 
of 34.5 feet aud a Ifeugth of 447 .S: the width of base is 18 foet and the 
top is a feet. The flume has a full length of 36.6 miles, -^he main pipe 
line will have a length of 9 miles. A branch pipe will be 1 mile in 
length and enter the main city reservoii^ which has a capacity of 761,- 
000,000 gallons and covers 100 acres. The cost of these worka will be 
a little less than $1,700,000. 

The Mission Valley Storage and Delivery Works will embrace eight 
reservoirs having a total storage capacity of 9,002,000 gallons. The San 
Diequito system will consist of a reservoir with masonry dam 80 feet 
high, 400 feet long on the crest, 170 on the bottom, with a capacity of 
almut 3,000,000,000. There will be a second reservoir, with a capacity 
of 2,000,000,000 gallons, connected by an iron pipe of 30 inches with the 
npper one. The San Luis Hey Quwe provides for the construction of a 
mammoth reservoir dam, a canal from the canon of the river some miles 
below, extending about twenty miles along the mountain and rolling 
hill-sides south and west of the river, and a secondary storage reservoir 
at the terminus of the canal in Bear Valley at an elevation of 1,300 feet. 
From this commaudiug elevation, bnt 20 miles from the sea at the 
nearest point, and 35 miles from the city of San Diego, the territory 
that may be served is only limited by the supply of water available. 
Pipe lines are projected in various directions. The main conduit drops 
into this secondary reservoir with a direct fall of seven hundred feet, 
and the utilization of this water-power and transmission by electricity 
to points of use are contemplated. 

The Temecula Canon storage reservoir will have control of 800 inches 
of running water besides its storage capacity. The same will be dis- 
tributed by means of 10 miles of flume and 2 miles of iron pipe over a 
considerable irrigable area. The Herait Valley system is quite exten- 
sive; its principal reservoir will be at an elevation of 4,300 feet, 20 
miles above the town of San Jacinto, and in a most favorable location. 
Its largest reservoir snrface will be nearly 600 acres and its capacity 
will then be about 6,000,000,000 gallons. These comprise the modern 
projects and systems west of the Colorado Desert, in San Diego County. 
There is a considerable area served by the old style, neighborhood 
ditches, aud by means of wells from which the water is lifted by wind- 
mills. In the desert itself, at the eastern base of Mount San Jacinto, a 
town has been laid out and 6 miles of railroad constructed to connect 
with the Southern Pacific at the Seven Palms station. The flow of the 
White Water River is appropriated, and some 200 acres are laid out in 
orange trees. This is in the desert region proper, and it is probably 
the forerunner of many similar projects. That any extensive scheme 
for the reclamation of the desert as a whole will be attempted for many 
years is hardly probable. 

THE STATE ENGINEBB's OFFICIAL DATA. 
The following summary was made by Engineer Qall in 1838, and 
presented to the United States Senate Special Committee on Irriga- 
tion in the summer of 1889 : 

Area irrijated in ^n Ditgo Coantg, 1886. 

8au Diego and San Dioqnito Kivots 360 

San Lui8H«y River 490 

Sao MargiiriM River 313 

Sa.li Jacinto River 965 

Total 8,117 
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Area irrigated in San Bernardino Coimtg, 1688. 
Santo Ada Biver inigatioDs: 
Santa CaDnu : 

BaaindiverBiDa: 

Qroup KiTSTiido Hesa BDbgroup 

SonttiHide Santa Anaanbgronp , 

Warm Creek anbKroup ....... 

Ljtle Creek and City Creek Hubgroap 

North sidoSantrt AuaaubsroDp ,,., 

Jurujia Valley group 



San Beruardiuo Valley trrigatioi 

South Cations group ... 

North CaDons gronp 

Cnoamonga Plains irrigations: 
CDcamoDga Plains group... 



Total for all groups 

Area irrigated in Lot Angeles Coiattg, II 
Cacamonga Plaiue irrigations: 

Potuona group ... ,. , , .... 

San G&briul Valley irrigationii: 

Sierra Hadre Canons group 

San Jos6 8ubgrTC^> 

San Oabrial River subgroup 

Santa Anita Biver subgroup 

San Paaquel subgroup 



Sail Femaixlo Valley ii 

San Feruaatio group 

LosAugelHs Valluy and Coast. Plain 
LoH Angeles group 

Coaat Plains irrigations: 

Cahuenga-Ballona group 

Lower San <iabriel gronp 

Lower Santa AuitJiKiver group.. 

Santiago Creek group . 

San Juan Capistranu group 



Total for all gjODps 

Area irrigated in tke ^tree lower eoitiitiet, 1 
nty. . . 
o Com 
Los Angeles Connty.. 



Grand total ... 

Tbia area has iucreased byjtt least one-third since 1888. 

Sources of and areas irrigated ih Ihe San Joaqitin Valleg. ' 
\auianiary /or 1R8S.J 



Supply &UBI- 


Name of ouiaU. 


Irrljwtad 






Aeret. 
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PEODUCTB AND Timia VALUKS. 

Califoruia is eptiniated to now liavo a population of over 1,200,000, 
of which oim-tliird is found vitLiii the semi-tropical aud southern por- 
tions of the State. Another third or more is found ia Sau FrauciBcc^ 
Ten counties will contain over oiie-lialf the iiopulation. 

The iniinitfrntion increase in 188'J wiis 30,557. 

In ISSy the California wheat product was 42,000,000 Ifuahels. 

ValiiBof wbuut $32, OOO, MO 

That of I'rait 10,000,000 

Barlsy H, 000,000 

CeruaJs ilnHpcvilloit 7,500,000 

Wineanil bruaily 8,000,000 

78, 500, 000 
Out of a total of ruw priKluctij tliut iuuhule gold, ailvor, coal, otc 144,704,000 

This leavoB it Imlacce of 72, '204,000 

The entire agricultural products of Califoruia since 1848 have been 
as follows: 

Wlifat $73'2,O00,O0O 

Dairy 200,500,000 

Barley .-TT... 184,000,000 

Wood Itil.OOO.OOO 

fruit 106,000,000 

1, 363, 500. 000 
Calf/omia—ies^W. 

Area of orau^'es 50,195 

Area of leiuona - ;t, Olli 

Aroa of raisin Krapos 20.000 

It is ill the great diversity of altitude and precipitation that the 
iiTigation needs of California aud the means of supplying them are 
fouud. Stora^ie in the mountains and good engineering iu the way of 
distribution will add enormously to the irrigable area of this wonderful 
State. Every system of water usage aud distribution can be found 
therein; its practices illustrate tlie primitive wastefulness common to 
early irrigation, and the remarkable economy in the use of water which 
intensive farming and horticulture have already produced in the ex- 
treme southern portions of the State. Nowhere else in the world, 
except Madeira, portions of China, and Central Asia, has the " duty of 
water" been so thoroughly extended. As a consequence the price of 
land, the cost of water, and the security of crops have all grown in a 
steadily increasing ratio. Within twenty years land which the owner 
protested against being taxed at 75 cents per acre has been sold aud is 
now selling at from $500 to $1,500 per acre. On the tract referred to 
more people are supported per acre aud iu greater comfort thau else- 
where in the world. 

The areas of fruit-producing lands on which this occurs are small iu 
extent at present, though they are quite numerous. These areas may 
be greatly increased by proper systems of water storage. They may 
be largely a<lded to by the restoration and conservation of the under- 
ground supplies so steadily fed by the neighboring mountain draiuage. 

It is difficult to make anything like a close approximation of the re- 
claimable area of Califoruia. With the water " iu sight" certainly 
12,000,000 acres will be a low estimate. Water storage on a grand 
»;ale, such as the conditions warrant, will insure the retSamatioQ of {^t 
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least 20,000,000 acres. A large proiwrtion of whatever area may be 
reclainicil will necessarily be devoted to the raising of products pos- 
sessing a liigli market value. Its fruits are among tlie best iu the 
worl.d. It bids fair to become the successful rival of the oldest wiue- 
growiug and wine-iuakiug laiidu ; its nectarine, prune, grape, and orange 
are already fouud iu the markets of the world. The olive, tig, lemon, 
t1at«, ami other semi tropical fruits are fast becomingof great eommer- 
cial importance. Nearly all these products are the direct results of 
irrigation, and they are all beneilted by its judicious use. There were 
1,537,000 fruit-trees re[K>rted iu the State at the begiuning of ISOV. 

The enormous addition to the wealth of the State ami to the com- 
mercial prosi)erity of the whole country, which is the direct result of the 
high culture produced by irrigation, warrants ft close attention to the 
uuited appeal of the i>eoplo of Oaliforuia for such a survey of tlio public 
lauds remaining therein and of the State's capacity for water storage 
as will iusHi-e to them that accurate knowledge which euterjiiise and 
investment requii-e in the conduct of great affairs. 

TAXABLE VALUKS OF UALIFOBNIA, IBT-J-lHea. 

A careful tabulatioB of the assessment valuations in some of the 
countiesof the State illustrates very lorciblythegreat increase of wealth 
produced by the practice of irrigation. It must be borne ia miud that 
the figures given are not over 50 per cent, of the real values. 

Gitour No. I. — Coantie» enriched by irrigatioH. 
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The bay counties of Sau Fraocisuo, Alameda, Contra Costa, Mariii, 
San Mateo, Sonoma, and Napa present tlie following comparisons: 



Making ail inoreaao of 11C,«41,637 

These counties are partly affected by irrigation, to tlie direct extent 

at least of one-tentb part of tbe valuation given. 
The remaining fourteen counties, of which uiue are coaut counties, 

show tbe following results : 



lucrease id ten years 85,283,941 

Thus it will be seen that from 1S79 to 1889 the taxable valuation in- 
creased from $577,949,250 to $l,092,598,ti97, au addition of $514,049,047. 
Of this increase nearly one-half, or $248,405,414, was made iu thirteen 
counties, or one-fourth of the State, and is almost wholly due to irriga- 
tion. It may l>e fairly estimated that to the increase of irrigation in 
California and the rise in lajid values, etc., as a consequeuoe, is due at 
least $350,000,000 of the total taxable iucrease in valuation. That will 
be a marketable increase of $700,000,000. 



THE lEEIGATED AREAS OF CALIPOEKIA. 

California, though foremost in the extent and variety of its irrigation 
interests, enterprises, and methods, is behind several other communities 
within the arid region aa to its statistics and data. 

A full, clear, succinct statement of the irrigated areas, number of 
ditch systems, and the mileage, with the cost thereof, is not accessible. 
The best average estimate obtainable, consulting therefor the State 
engineer's reports, the State board of trade, evidence ofibred by local 
witnesses, and county assessors' returns to the State board of equali- 
zation, is the following : 
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The total valuation or cost given is below the tme figures. Mach of 
tbe data on which the estimates are based is taken from the assessors' 
returns made for the purpose of taxation. They can therefore "he 
doubled. That will give a total cost of at least $20,009,000. 

The acreage is also difQcnlt to arrive at with certainty, but it is fairly 
covered as follows : ■ 

lu theSan JoaqninconntieB; Acnw. 

lu farm crops .. — .. 1,000,000 

In vines 13,000 

In fmit trees 10,000 

1.029,000 
In the sontbem oonntiea : 

In farm crops 5H0,000 

lu viues 45,000 

In fruit trees SS.OOO 

710,000 
In the balance of State (irrigated) : 

III farm crops 1,500,000 

In Tines 25.000 

In frnit trees 30,000 

1,555.000 
The total acreage wholly under ditch and now irrigated i.s fairly 
.within the nnnexed totals: 

Infant! crops...: 3,080,000 

In vines 8:!,000 

In frnittieus 131,000 

Total 3,a94.000 

If all the areas directly cultivated by the aid of natural sub- irrigation, 
et<!., be added, the total area in California will certainly be not less than 
3,500,000 acres. The point of interest, however, in these figures is tbe 
proflbible character of such cultivation, especially in the matter of 
fruit- raising. Laud formerly worth $1 now sells at from $500 to $2,500 
per acre. The area of California is reported by the statistician of the 
Department of Agriculture to be divisible as follows : Tillable, 39.S per 
cent.; grassland, 11.5; woodland, 35.5; unproiluctive (valuable, though, 
because largely mineral in character), XI. 4. These areas compare 
favorably with tbe whole country, the per cents for the same divisions of 
which are aa follows : 41.0; 11.(5; 35.4; 11.4. Tn productive character 
California shows on grain the following: 

|rDKli«ltip>'racTe.l 
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THE INTRA-MOUNTAIN DIVISION. 



Within the limits of the second great division of the arid region ex- 
tending east and west from the one hundred and fifth to the one hun- 
dred and twentieth degree of west longitude, and north and south from 
the British to tbe Mexican bouudary, irrigation works and experiments 
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of valne will be foand In progress, small in extent, perhaps, in most 
eases, bat extensive wlien aggregated. 

The larger portiou of Colorado, New Mexico, aud Wyoming are within 
the limits asBigoed. The whole of Nevada, Utah, Moutana, Idaho, »nd 
Arizona, ami the eastern half of Uregoii and Washington Territory are 
also incUided. The region comprises L5 degrees of longitude and alwat 
17 of latitude, and makes a total area of 1,1<X) by 900 miles square. 

IRRIGATION AND STORAGE IN IDAHO. 

The condition of Idaho, as to the hydrographic facts, the available 
area for reclamation, the facilities for artificial storage, and the awak- 
ened interest of the people, was foand to be among the most satisfactory 
of the communities visited by yonr committee. A cousiderable area to 
the north and to the west of the Sawtooth and Bitter Hoot ranges is 
considered in the Territory hs outside of the arid range. This area em- 
braces the counties of Idaho, Latah, "Xez Perces, Eooteiiat, and Sho- 
shone. Aportion of Lemhi is also luchided. Unquestionably, however, 
this section will also he beiiefite<l and farming pursuits rendered more 
secure by water storage and distribution. The remainder of the Terri- 
tory embraces 32,183,040 acres, of which about 7,000,000 acres are esti- 
mated to be irrigable and arable, fertile in soil, aud having accessible 
storage capacity and an available water supply. 

Tlie counties wherein are found the largest irrigated areas, as well as 
the great nnmbcrof ditches with the smallest service to each, are those 
in which so large a number of Mormon citizens have settled. The 
smallness of the ditches eonstrncted indicate the limited area cultivated 
by each individual or family. It is, however, always safiicient to sup- 
port them in that primitive plenty which constitutes their standard of 
life. The primary nature of this work can he seen when an estimate 
is made of the cost per acre. 

In Bear Lake County the total cost for the 21,600 acres irrigated is 
given at $73,500, or a fraction over $3.60 per acre. The ditches of the 
northern portion of Biiighiim County cost $435,000, or a cost per acre 
of $1,775. Small as this price appears to he, it is necessarily costly, 
because wasteful. As the water in sight is absorbed, storage becomes a 
necessity, and the resultis the abandonment finally of the small ditches, 
and the reconstruction of service works on a larger, and of necessity, 
costlier (at the outset) scale. Taking the medium between the two 
rates given, and the cost per acre of irrigation in Idaho may be set at 
$2.00 per acre, or a total for 715,500 acres of $1,187,000. 

The extensive river system of Idaho renders the reclamation of its 
arid lands a very interesting problem. The need of storage is insisted 
npon. The importance of the river system of Idaho can hardly be ex- 
aggerated from tbestaud-point of reclamation; the number and volume 
of minor mountain streams must also be considered. Some slight idea 
of the water supply may be obtained by the presentation of a few of 
the estimates muile in the testimony: 

Cable FneC 

Flow of Snake Kiver (at Eagle Roelt) .'■.,000 

Flow of Salmon Kiver (in Cassia County) 1, !«0 

FlowofBoii-iKivor 0.000 

Flow of ravetle River I.INW 

Flow of Woiscr Eivcr 180 

Flow of Bis Wood River 1B4 

Flow of Raft River : 745 
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Tliese estimates are necessarily partial. Tbey embrace with tolera- 
ble accuracy tbe surface drainage flow above the point of aieaanrement, 
but they take no account, of course, of the addition to the rirer volume 
accruing from the remainder of its other local areas of precipit-ation and 
drainage. The averagn annual rain-fall is about 13 inches. The snow- 
fall is given at an average of C cubic feetof packed snow on the ranges. 
This will give at least, in melting, about 2 cubic feet of water. The 
capacity, then, of Idaho for storage by main reservoirs at high altitude 
and at or near the sources of its great streams becomes one of the 
problems that may be approximately measured and calculated npon. 

The Hon. E. A. Stevenson, of JJoiso City, Idaho, presented to tbe 
Senate Committee on Irrigation, at their Idaho session, valuable tes- 
timony as to the value, character, and results of irrigation. A brief 
summary of its chief points is given. Mr. Stevenson said ; 

Thia town was settlwl iu WH, hut very little .tgricultare wm uttemptort ntitil 1804 
or m6&. When I Itrat wiw this tnwti Ihiit portion around lieiv. waa an pooi- a sage- 
lirnali place ae j>oil wonld lin<l in Idnlio~-a inisoralile naudy ]ilaoe tliat nobody iniag- 
iiLod woiilil f^ovr anything. Itwiis tbat way till aloug this valloy. There was a little 
strip aloug the tiver whore some grasn grew aiiil where thore were Home willows and 
treea. The Unit men who came here suttloil on that low hunch-land, and they have 
tbe poorest farms in the couutry. Those who went hack on the Kafre-hrDsh plains 
have land that is worth five times an mnch as the other. And so it is in Washington 
Territory, at Walla WallH. All those men wlio went im the Toitchet, .ind all tbosa 
alreoms, linve poor farms ; those who went on tbo high lands have good farms. Bnt 
this land without in'igation wonld produce nothing. It might, if it should rain in 
Hie fall, prwlnoe a crop of rye, hnt there is no dei>e»deuce to bn placed ou it. But 
ryn will grow almost any pluoe. I have Inid some esporionce nitu irrigation. My 
partner and I ring a ditch 2i miles lonj; down on the Pityotte River. We took some 
water on to some desert land that we have there, and in live yi>ars wo have rftised 
urohaids with lots of frnit. I have ont tlie grass there twice this year already, and 
there is a, regular forest whore tliere was not a tree in sight in theconntry. In a short 
time, five years, these trees were li iuehes tliTongh. 

The trees are apple, pear, plumb, peach, aprieot, prune, aud poplar trees ; hox- 
flldcr, walnut, loeHHt, and alt the dilfi^rent varititius. I took small trees in n two- 
horse wagon down there. I told somo pei'sous that live years ago I took in a two- 
horse wagon all the trees that are growing there to-day, and tliey were thnnder- 
stitnck. A man oan not imagine that it conld be done. Hut it is marvelous how 
the treOH grow there. I dn net think yon can raise ceri'nis wbere you have to irrigate 
andcoDipetewitUaconntry that does not. lint in all other kinds of crops, vegetables. 
I think wH can raine all kinds of frnits aud vngetabtee. An irrigated conutry ro- 
qiiires more pu^nlation. The holilings should be small. A small farm will support a 
Rood family if it is well irrigatoil. The system of irrigation is crude. They do not 
understand it. Homo givo ton much water and some too little. Some farmers might 
live cm 00 acres. But I think it would be bettor for the c^nntrv to cut it np into 60 
acres ; 40 aeres wonld make a gooil home if well cnltivatod. Now, ou (he Payette 
Hiver the supply of watiir is ubnntbtnt without storage, and will water all the land 
OD it. There is a large amount of water there now. But on tbe BolKt^ llivur it wonld 
need storagG. There is plenty of water here with proper storage facilities to cover the 
whole couotry. 1 am speaking of Lcwiston. Around the city of Lewiston tliey could 
not raise frnit in the garden without irrigation. They irrigate there altogether. 

L. F. Cartee, formerly surveyor- general of Idaho, and a i>nuitical 
horticulturist by irrigation, gave to tbe Senate committee the results 
of his own work and observations. He said in substance that — 

Idaho sage-brush land is capable of producing anything that can bo raised in this 
latitnde anywhere, not only all the varieties of fruiliS, bnt nil the ceriials. 1 have 
forty different varieties of grapiM on my place, and they nearly all ripen n:coept the 
Catawba. That does not ripen Inteanse of the shortness of the season. Oar grapo 
is of fair quality ; better than any of the eastern grapes tbat we have, A fair -crop 
of wheat on our irrigated land is from '25 to 50 bushels; of oals it is from ;!0 toCfl 
bnshels ; occasionally 70 to 80 bnshels, but that is esceptloual ; barley is the same 
as wheat — 3.1 to 50 bushels. Timothy hay averages abont 2 t«ns to the acre!, aud 
alFalfa retnms U tons. Red clover will give the same. Potatoes I'etum 000 buKhels 
to the acre. This is the tin'est apple country in the world. All do well herej yon 
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can tiftrdly find an exception. They grow to & laige size and the trees ore heavily 
loaded. Peaches do well, but plumbs and prnnes do remarkabl; well, better than in 
any conntry in which I have been. Fears are very good also. 

At the same session frnit, still on the br»Dcbe8, was exhibited. One 
timb, 2 feet in length, bad on it 20 peaches, one of which taken off at 
random measured 8^ inches one way »nd 8| another. On a branch 14 
inches in length 27 large plums were coanted. A pear was measured 
and fonnd to be 11^ and 10^ inches In circumference. These are re- 
ported as taken vitbont selection ft«m a large variety. 

MONTANA AND WATER STORAGE. 

Montana, with its 93,849,200 acres, is nob only one of the three larg- 
est States — the others being Texas and California — but it is without 
question the best watered one west of the one hundredth meridian. It 
is heavily timbered also; its pastoral area is great, and, according to 
the estimate of Statistician Dodge, its tillable area is not less than 
32.9 per cent., or close to one-third of the total. 

The river courses that drain the central basin of our land find their 
beginnings in the sources of the Upper Missouri, with its great tribu- 
tariea of the Yellowstone, Gallatin, Jefferson, Madison, and a score 
more important streams that all head in and receive their primal sup- 
ply from the precipitation and drainage of the upper Kocky Mountain 
ranges. The valleys are usually narrow and long. The Yellowstone is 
an example, presenting as it does a tillable valley or bottom area of 
abont 400 miles in length, with an average width of not to exceeds 
miles; in all about 780,000 acres. Snch streams, large or small, usually 
present similar features of deep, narrow valleys, in which the waters 
appear to be slowly but steadily eroding deeper channels ; then cornea 
a precipitous rise to the mesa or bench land of from 25 to 100 or more 
feet in height. The mesas will widen their sections of the several 
bydrographic basins to from 8 to 12 miles in width. The secondary 
table-land or plateau is then reached by steep ascent, making them 
often as high as from 600 to 1,000 feet above the bottom-land. These 
mesas and table-lands are everywhere covered with snccnlent grasses. 
They are everywhere found to be fertile in capacity, if water can be 
obtained. It is these facts that make Montana a typical region in 
which to conserve the waters by storage and subsequent distribution 
for purposes of irrigation. 

Tbe Yellowstone Basin, from a reclaimable area in the lower valley 
of 780,000 acres, will rise rapidly under a system of scientific engineer- 
ing to an agricultural capacity of from 3,000,000 to 8,000,000 acres. 
When storage shall be so advanced and distribution so systematized 
that the secondary table-lands may be reached and quickened, tbe 
largest area named will be readily compassed. Nor does this state- 
ment close the possibilities of the drainage or bydrographic basin of 
the Yeilowetone. The tributary valleys found there^ many of which 
are quite large, will furnish an additional 4,000,000 acres to the area of 
reclamation. This is illustrated in a report made by the authorities of 
Cnster County, within which a large portion of the main Yellowstone 
Valley is located. That report gives the valley land area at 384,000 
acres, and for fifteen other tributary valleys within the connty, includ- 
ing the Tongue, Powder, Kosebud, and Otter, it gives their valley areas 
at 601,600 more acres. 

The volume of water to be supplied from the Yellowstone alone is 
estimated by the same' authority for use in the areas under consideration 
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at 906,000 minei's inches per second, flowing nnder a 6-foot presBare. 
The testimony warrauts the statement that the Yellotrstone alone can 
farDish for irrigation parposes some 4,000,000 miner's inches. With 
proper storage this may be greatly increased, perhaps doubled. The 
wisdom of the policy which reserved as a national park the wonderland 
in which the Yellowstone flods its ample sonrces may yet he proven in 
ways heretofore anexpected. The storage of its quickening waters will 
be greatly simplified by the inability of speculative occupiers of the 
pnblic lands to exploit those valuable sources. Hundreds of millions 
of dollars may yet be added to the nation's wealth as a consequence of 
the Kational Park reservation. 

The Yellowstone is taken as an illustration of the fact that the earlier 
or primal attempts at irrigation are decidedly wasteful and often pro- 
vocative of contention, disorder, and litigation. The valley or bottom 
lands, thongh the most readily redaimaljle by simple local ditches, are 
seldom, perhaps never, the most desirable for farming purposes, it is 
always the warm red loams and soils of the mesa and table lands that 
will famish the lai^est crops as a return for industry. It is on these 
beaches, open to the sun, made up of the most fertilizing componeuts 
and readily washed by water of alkali salts, that the Western farmer 
will ID the not distant future, wherever water is accessible, make from 
his occupation a return almost as certain and controllable as does today 
the carder of wool and the weaver of cloth. 

No cnltivation of the soil is possible in Montana without irrigation. 
Without ample storage of water the reclaimable area will be a limited 
one; with ample storage it will rise, according to different witnesses and 
reports, from 20,000,0(i0 to 30,000,000 acres. With irrit^ation an acre of 
ground in Montana will exceed in productive value from .3 to 5 acres in 
the humid or rain-fall States. The average production per acre is 
estimated as follows: Wheat, 35 bushels; oats, 60; barley, 46; com, 
28; atfalia, from 4 to G tons. Tlie percentage of productive capacity 
for Montana per acre may be stated as follows ; 
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The number of farms is 1,519, the percentage of agricnlturists 20, 
and the average value of land is a little less than $8 per jvcre. During 
the past ten fiscal years 6,004,461 acres of public lauds have been dis- 
posed of in Montansv, of which total 5,304,778 acres have been settle<l 
upon, sold, or patented during the past four fiscal years ending June 
30, 1889. 

The statistics presented as to irrigation ditches wore very imperfect. 
It appears that there were in 1869 of mining ditches 287j miles, con- 
structed at a cost of $800,600. The present extent, including these, as 
many have been used for irrigation ]mrposes also, ia now estimated at 
1,000 miles. There are now partially or wholly completed the following 
larger or district systems, constructed for rental investment by corpo- 
rations ; 



i by Google 



IRRIOATION IN THE UNITED STATES. 



Ditebea. 


Miks. 

41 

7S 
40 


-'^"r^^S."" 


cost. 


ted 




flo.000 

is 

35,000 










la 






























318 


011,000 






' 





Under a proiwr Rystem of irrigation, storage, and distribalion land 
now wortU but littlo beyond tlie Governmciiit price of $1,25 will rise 
rapidly to $20 and $:iQ per a«re, 

EASTHEN WASHINGTON AND OKEGON, 

The St-ates of Wiwliingtou aud Oregon present interesting irrigation 
and reclamation features. In an area well witliin tbe arid region, the 
extensive moontain liikes foand in northwestern Montana, northesistem 
Wasliiugtou, and northern Idabo iinbdne to a considerable degree the re- 
gional aridity. The extreme eastern qnarter or third of Washington 
from north to south may properly be classified as subhumid, while the 
central portion clear to the eaHtern foot-hills of the Cascades ap- 
proaches more nearly to a general arid character. Washington, from 
117° to Vil^ of west loiigitnde, or four degrees, will be fonnd a section 
in which the storage and distribution of water, while not at all times 
and places therein an alwioltite necessity, will always need sncli facili- 
ties and find tliem to greatJy eidiance its land valnes and industrial 
progress. There is a great area almost wholly unreclaimed, formed by 
the mesa or tableland of the Ooliimbia River Valley and its great 
tributaries. The Columbia Itiver Plains to the northwest of the North 
Pacific Railroad will probably require for their arable use an extended 
serieJi of hydrographie works. That they can be so reclaimed is testi- 
fied to from many sources. One estimate is made of 8,000,000 acres, 
another of 13,000,000. Irrigation by private parties or companies has 
been successfully tried in a number of valleys, viz: The Klamath 
Miver Valley, both in Oregon and northern California ; the IJoise Kiver 
Valley, Idaho; the- Snake Itiver Valley, Washington and Idaho; the 
Oolville River Valley, Washington, and in the Rogue River Valley, 
Oregon. The rivers of this region are large and furnish enough water 
to supply systems of irrigation ditches, which conid he supplemented 
by storage reservoirs if necessary, or when the demands increase. The 
region around Watla Walla is rich and i)roductive. The Great Plains 
ol the Columbia, although !iot so well known, is a promising conntrj'. 
Both regions are jworly supplied with water during the summer mouths, 
at least-. The Snake River above Lewiston has falls and rapids, and 
may afibnl an opportunity of rnnning irrigation ditches to the lower 
lands below. 

All of the great bodies of water nameil present the usnol character- 
istics of the Jirid region — ileeply eroded channels, low, narrow valleys, 
abruptly rising bench lands o[)ening widely one or the other side of 
the river, but seldom on both sides, and then again rising into grass- 
clad table or plateau lands. At Is'orth Yakima and l'>IIeiisbnrgb can be 
aecu the results ol irrigation on an extensive scale. Tbe Moxie ranch 
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at tbe first-named place illustrates in its 7,000 acres, irrigated from tbe 
Yakima Biver at au average cost of $8 per acre, what may be accom- 
plisbed by private enterprise backed by capital, while at EllensburgU 
tbe Kittitas Valley offers a splendid evideuceof neigliborbood energy 
and self-dependence. The Yakima Valley people estimate 200,000 acres 
of bottom lands for reclamatiou and at least a million more in available 
beoch lands. The rain-fall of the region is also sufficient to secnre a 
large area of " subirrigated " land. That is to say, where tbe soil re- 
tains below the surface much of tbe precipitation and drainage that 
percolates into it. 

. The production per acre is given of wheat at from 35 to 50 bushels; 
of oats at 60: of barley f^m 50 to 80; alfalfa yields from 6 to 10 tons 
per year, while potatoes will retain more than 500 bushels to the acre. 
One half of eastern Wasbiugtoo needs storage and full facilities of 
irrigation. The cost will range from $3 to $5 per acre, and there may 
probably be found aa abundance of water for storage. The cost of 
wattr in irrigation is about $1,50 per acre. 

The Kittitas Valley without water is but a sage-brush desert; irri- 
gated, itbeconiesagarden spot and produces bountifully of cereals, fruits, 
and vegetables. About 22,000 acres of land are now under cultivation. 
All small fmits, as well as apples, plums, pears, ct«,, grow to perfec- 
tion; peaches do not do so well, except in localities bordering on tbe 
Colnmbia and Wenatcbee Rivera. Vegetables of all kinds and of the 
finest quality are grown upon every i'arm. 

Ih these valleys of the Yakima, including the Naehez Valley and tbe 
Vakiniii Valley proper .ind tbe valleys tributary to the Yakima, the 
irrigating season commences in tbe months of May and June princi- 
pally. Very little land west of the Columbia River, in what is known 
Hs the Columbia Elver basin, is susceptible of cnltivation witliout irri- 
gation except, perhaps, for hay. Many people produce hay along the 
river by snbirrigation or percolation. The finest store-house of water 
is the snow-clad mountains. Fort Adams is an everlasting store-house. 
The waters of the Yakima and the Tietan flow in there in ordinary sea- 
sons, and without any storage whatever those woulil irrigate an ex- 
tremely large area of country. 

In the extreme southeastern section, around Pasco, Walla Walla, and 
east to Lewiston, in Idaho, there is a region famous for fine fruits and 
vegetables, in which the use of irrigation adds enormously to the value 
of the land. It is a region also of accessible and not very dee}) artesian 
water, and it illustrated, too, the rapid increase of precipitation at ris- 
ing altitudes. Tbe average annual raiu-fall at Walla Walla is given tijr 
five years past at 18 inches; at Dayton, 30 miles distant, it reaches 27 
inches.- That is a rise of less than 700 feet. To be accurate, the height 
above sea-level at Walla Walla is stated at 1,000 feet; at Dayton, at 
1,675 feet. Tbe advantages oflfcred by this region are testified to by 
some State census figures, which show that the proportion of settlement 
in Washington during two years past has been in favor of the section 
east of the Cascade range. In 1887 there were in Washington 144,000 
persons ; in 1889 the estimate made from county returns showed 240,- 
000, In tbe western counties the total population was 142,132; in tbe 
eastern connties it was 07,868; an excess for the west of 44,204. The 
total increase for two years is given as 95,991. Of this, tbe region be- 
tween 117 degrees and lai degrees, or East Washington, got 41,298, 
while that west of tbe C;\scade8 got 35,fifl3, 

Oregon is estimated to have received 100,000 new settlers during the 
sitme two years or leas, of whom fiO,000 at least have remained east of 
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indretl aud twenty-first degree of west loDgitnde. Daring 
welvefiscal years ending June 30, 1889, these two States show 
and settlement as follows: Washington, 13,335,937.03, aud 
,149,540.05 acres, or a total of 19,485,477.08 acres. The amount 
the land offices during the fiscal year oC 1888--'89 was, for 
36,332^ and for Washington, *39,538, or $74,870; or a total 
bth of the receipts for the whole arid region. Washingtoa 
iiatnral waters pnblic property by coustitntional provisiou. 
i and snbarid sections of Oregon are somewhat more eicten- 
tbe similar ones in Washington. Their great feature ia the 
Dasin of the Oolnmbia Birer, in the north, with its extensive 
a — the Deschutes, John Day, Wliite, aud Powder Ilivers-^ 
e east the lower valley of the Snake River, which forms the 
loundarj' line of Idaho for twotbirds of its length. Below 
i Oregon portion of the Owybee River and its branches. In 
vest, the Klamath River and lakes form an extended drain- 
in which large irrigation operations have already commenced. 

IMPOETAHCE OP IBEIGATION IN UTAH. 

esents an extensive system well under way. A large area 
:eclaiiiie<]. The value of the work accompli»;hed is seen not 
e valleys neivr to Salt Lake Oity, but in all the Mormon set- 
vithiu the Territory. The indueuce of the Mormon polity in 
industrial activity has often been commented upon. In no 
is it moro apparent than in this great work of the conserva- 
listribution of the water supply. It exhibits several note- 
itures. Tbey are i 

treatment of natural water snp]i1ies. under legislation, as 
iperty, to be used for the common benefit, 
construction of all distributive agencies (artificial) at the cost 
y of those to be beuefit<Hl. 

incorporation of the expected beneficiaries by neigbborbootl 
(, under general law, tiud the assessing of cost« co-0|»erative!y, 
of shiire purchasing ami holding, according to the number of 
e served by the water so utilized. 

distribution of water under stated regalations, which have 
of law, under the supervision of an officer specially chosen 
rpose, 

I)ayinent for this authorized use by means of stated rates, 
)n the volume of water used, 
rmon irrigation laws provide for the proclamation as a water 

any pie(» of territory which can be commande^il by au irri- 
ch, the nomination of water masters, penalties against wast- 
, the giving of i>ermissio[i to carry the ditch throngb any 
operty upon a fair valuation for the land useil, authority to 
intenance of channels, and to appoint taxation trustees, whoso 
e ina<le very broad with respect to determining what shall be 

as land benefited by tlie construction of the irrigating chan- 
glaw also gives protection to primary water rigUts, which 
Lt any person who has drawn water from a water-conrse by 

au irrigating work previous to the proclamation of any 
! a water district, has his right protected as a primary claim 
quantity of water he was in the actual use of at the date of 
lion. Having covered tliese points the law has made the way 
be action of private enterprise, which in all cases undertakes 
notion. The next step is the formation of a joint-stock com- 
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p<iD,v, whicl) may be fonnud of not lesa thau tbree iudividaals, and not 
more tbnn ^von, and further provides that such corporation work shall 
be exempted from general tax for county and State purposes, to which 
^11 other liin(]s of proiierty are subject. The farmers and others inter- 
ested then meet in public and arrange the formation of the company 
aud the distribution of shares, .ind then vote as to whether the tax for 
mainteuance aud maniigement pu 'poses, after the main ditch has been 
complete<l, shall be upon all the land within the water district or upon 
"the land to he benetited." They can also confer arbitrary' powers 
upon the assessing trustees, as a difilculty had been found to occur 
with parties who refused to contribute to the maintenance tax on the 
plea that they are not taking water, although, owing to favorable 
positions in relation to either th« main or subsidiary ditches, their lauds 
are being effectually irrigated by means of seepage. The shares are 
always $10 ea«h, and each share represents an acre of land with a per- 
petual water right to that acre, subject ouly to the maintenance tax. 
The company l>eing formed, the farmers, or intending farmers in most 
cases — for many of the tillers have just arrived as immigrants — of the 
water districts take up all the shares they can. This is usually n very 
small peri;eutage of the whole, as they are iroor, aud their shares are 
mainly paid for by work in the ditch. After the farmers have taken 
their shares, the wealthy citizens take the balance amongst themselves, 
auil on goes the making of the ditch, the intending farmers working on 
tLeir farms at the rate of $1^0 a mouth, and the non-working share- 
liolders putting on labor by contract, which amounts to an average of 
10 cents per cubic yard, the heavier work in the canon being by special, 
agreement, according to the difficulties of the work. When the work 
is completed tlie farmers have an many water rights as they have taken 
out shares, aud they who have furnished most of the capital then begin 
U) make their proiit. 

Small farmers generally secure a water right for each acre, butothers 
who hold, say, from 40 to 80 acres, sometimes ouly take water right suf- 
ticient for half their area, working one-half as a tillage-farm and the 
other as a grazing-block, alternately. A water right means the priv- 
ilege of taking as much water a^ the laud retiuires dnring the irrigating 
season, and the maintenance tax varies from 10 cents to 16 cents per 
acre per RuQum. according to "easiness" or otherwise of the channels. 
Snhaidiary ditches, called laterals, are made by the farmi^rs at their own 
cost, from side heads fitted with sluices, through which the water- 
tnast^r lets out as mnch waieras may be required during any particular 
day. Thus there may be ten farmers along a certiiin larcral holding 
from S to 40 acres of land eitch, and thi''y may have water rights to 
cover the whole or any partof their holdings. The water-master knows 
how many water rights are along each lateral, and every morning he 
looks at his imtice boxes, which are attached to the sluice-heads at the 
place where the laterals leave the main channel. The farmers generally 
arrange to irrigate day about, each at the proper time posting up the 
notice, " I intend to irrigate to-day," and as the water-master knows 
liow many acres are possessed by the person signing, and how many 
water rights, he is able to make his arrangements accordingly. His 
Water-gauge, which is simply a wooden slat in the lateral sluice-head, 
(rraduated so as to let a certain number of cabie feet run through in a 
given time, is then lifted to the necessary mark, and the water laid on 
until the irrigation is complete<l. The gauge is arranged so as to let 
* eabic foot per second flow through for each hundred acres of land. 
Tins : If A's notice represents five water rights, E's flfteeUt ^^^ Cs 
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tbirty, tltfl wiitcr inaHtcir kiiowa that fifty water rights wnut water, ami 
Lu ttets tim flange to riiu at the rate of half a cubic toot \>er Hecond. 
Thiti is not for tlie piirpoKO of meaHuring the water, but only as a gauge 
to arrange the .flow to ttuit tbe irrigation reqiiireuieuts of tlte several 
fairners sitnatetl along the lateral. 

The time o<H;iiptud iu tloniliug a certain area (litters acconliug to the 
"lay^' anil quality of the soil. Tlie water-master soou leanis how niuub 
time (uwh irrigator usually ocoupics, and his knowledge on that point, 
together with the law agaiust wasting water, which is strict, operates 
to prevent the flow of water longer than is absolutely requu-ecl. The 
wateriniMter notes in his book the time of letting the water on, to- 
gether with the inimlKtr of water rights that are drawing, and it is hit* 
busiiH>S8 to vit4it the irrigators about the jtroper time, and see aboat 
shutting off. 

THE WATER LAWS AND PRACTICES. 

The legal as|>ects of Utah irrigation are thus as remarkable as the 
eeonoriiic oue^. Indeed, they are related to each other, aud the laws 
could hardly have been framed by any other community. But tlieir 
value exten<1s beyuud the locality lor which they were framed. Prior 
appropriation is ilie foiuidation, but so aiodifled by the uses of water 
in the interests of the commuuity as to make of that principle some- 
thing quite broader and more e<iuitable than has elsewhere been the 
case. In other wonU, priority has not been abused in Utah. The 
connty selectmen are ex officio water counuissiouers, with the power to 
record all appntpriatioii aud regulate the distributiou of natural water. 
A^tpropriators can be pei'sons or corporations. Bights are divided into 
primary and secondary, the latter being a feature of water legislatiou 
peoulinr to Utah, A primary right vests uuder the following circam- 
stanees: 

(1) Wli^uevor any person or persons shall have taken, diverted, and 
Qsecl any of the unapitTOpriated water of auy natural stream, water- 
coursts liiUc, or spring, ov other natural source of su|iply. 

(2) Whenever auy person or persons shall have ha»l the open, peace- 
able, tiuiuierrupted, and continuous use of water for a period of seveu 
years. 

A secoiidar.v right t» the use of water for auy of said purposes is 
hereby recognized aud iicknowledged to h;ive vested aud accrued (sub- 
ject to the perfect and complete use of all i>reliniinary lights) to the ex- 
tent of and rensonable necessity for such use thereof, uuder auy of the 
following; circumstances: 

(1) Whenever the whole of the waters of any natural stream, water- 
course, lake, spring, or other natural source of supply has beeo taken, 
diverted, aud used by jtrior appropriators for a part, or parts, of eacli 
year onI.v; atxl other |)ersous have subsequently appropriated any part, 
or the ^viiole, of such water during auy other part of such year, such 
person shall be deemed to have acquired a secondary right. 

(2) Whenever, at the time of an unusual increase of wat«r exceeding 
seveu years' average flow of such water, at the same seasou of each 
year, all the water of such average flow then being used by prior ap- 
propriators, and other persons appropriate aud use such increase of 
water, such persons shall be deemed to have acquired a secondary right. 

The measurement of water is definitely jnovided for by "fractional 
parts of the whole source of supply" or time limit; or by a specific ratio 
of measurement, or this combined with time limit. Provisions are made 
for repairs, damages, continuous use and service, against waste, and 
&>i the retaru Qf imused :!rater to its proper channel ; also for pro rata 
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disti'ibutiuti wlicii sapply fails in volnme, as to equal rif^lit of waj, 
and for tho oi'ganizatiou of local copartDOrships or corporate (lirectioii. 
Auotlief act provider for irrigatiou districts aud their lawful control, 
witb trustees, and the powers as to water and its eoutrol and usie, of 
any subctvic or county body. 

Thero are two or three systeros of distribution. First are the iucor- 
IKirators on the streams, coutroling it themselves — tbey agree how it 
sliail be manipulated; second, the couiity courts that maturetl and or- 
ganized irrigating companies; aud, third, private corporations, tafaiug 
out charters the same as any other corporation would, as, for instance, 
a. jiersoii or a company of men setDo upon a stream aud upproprialo the 
water In it. In early times they ha<l sufficient to irrigate what land 
tliey would break np. These may be termed tho primary owners of the 
water. Afterward others, iinding a surplus of water in tlie stream, ap- 
propriated still further water, and so on nhtil all the water of that 
stream is taken out. lu establishing; some streams there is theu what 
i.s known as the first, second, and tUiixl right. The third right, when 
ttiere is a scarcity of water, slints oft' the entire stream, and tJie second 
and tii-st riglits take the entire stream. The owners of each of those 
ditches meet and ajipoint what is called a ''water-divider" or "water- 
master," who has control of the ditch for that year, and wliose dnty it 
is to divide the water of the streams into ditches. Foi' instau<«!, if there 
were four streams drawing water, the farmers would appoint a ilivlder 
to turn the waier of those streams into the ditches, and the water-master 
take the water as it flows into the ditch and give it to the owners as 
liieir rights appear. Ttio private companies so called are incorporations 
where certifieatea of stock are issued under the geueral laws of the Ter- 
ritory. They elect their board of trustees and manage the aftiiii's of the 
company. Those trustees appoint a water-master, who takes the num- 
ber of shares each owner of has and divides to each his proportion of the 
water that cornea through a certain ditch from the stream. Those 
streams are mostly artificial streams, having been taken out from some 
large body of water. That system prevails largely on the west side of 
Salt Lake. The stockholders have the land, but the water right can 
be transferred without transferring the land. It is a water right inde- 
pendently of the laud. 

Yet the water must be "in place," and in order to use it, the laud 
ser\'e(l by that way must be obtained. As a practical fact a water 
riglit, that is, one share in a corporation, represents only the service of 
water for 1 ikcre of laud. And it is a particular acre in a special place. 
Therefore the one share of water can only serve that 1 acre of laud, or 
rather any 1 acre within the area to be irrigated by that particular body 
of water in the service or duty of which one share has been obtained. 

In the distribution of water ttie horary or time system has been 
adopted. The irrigation survey engineer states that llie following 
forms indicate the method of distribution by " the hour," as is the case 
in Spain : 
Hu, -. No; -. 

TlMCANOGOS IRRIGATIO.N TlMPANOOOS IltUIGATION' TlMlt TiCKBT, 

TiMK TiCKBT. Mr. : Yon are oi.tiUed to tUe use of «at«r 

Mr. . Ou from tlm Timpanogoa Ditcli on every alternate 

every aU«mat« week, frnni week, from o'clock — m., and until 

— o'clock — m., and until o'clock — in., : amount of Htream, all of the 

— o'clock — m., water in saiil ditch ; when you are required to (liHCon- 

amauDt of stream, all of the tiiiuo to ose aad tarn it off. 

wstar in gaid diloh. , Watfr-maatar. 

, Per , DepvfjF. 

Water-toMler. Pitovo CiTT, UtaBi — ' . 18—. 
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The auDexed blaDk receipt shows the manuer of meeting the water- 
tax levy on proof of labor performed. 



Total 

In full for hia water-tax, for the year ending Uftroh 
1, 188—. 

-J (FaUr-Biatter. 

I Provo City, Utah, , 188—. 

THB PUBLIC DOMAIN IN UTAH. 

Within the Territory of Utah will be foand several varieties of cli- 
mate, rangiug almost from semi -tern per ate in the north to semi-tropical 
in the south. The production of com \s limited ; that of wheat and 
oats is large. Wheat brings 80 ceutB a basbel and runs from 25 to 30 
bnshels per acre. Oats bring from $1.16 to $1.60 per hundred pounds. 
Potatoes will give 300 bushels to the acre. A farm of 40 acres is quite 
sufficient for jirofitable cultivation. In the southern portion of the 
Territory the raising of frait is claimed to be a success. Artesian 
wat«r is found in several connties and over large areas. 

The disi>osition of the public laud domain in TJtah for the past twelve 
fiscal years outside of mineral lauds has beeu 2,681,605,96 acres. The 
pereeutage of Utah iu farms is 1.92 of the whole. The entire arid re- 
gion has but 2.85 per cent. Of tillable land Utah has (whether or not 
there be water for the same) 45,5 per cent, of its whole area. Of grass 
it has 18 per cent ; of wood-laud bnt 3 per cent. The unproductive 
area is set down at 11.4 i)er centv of the whole. The question of rec- 
lamatiou iu Utah then is, as elsewhere, one of mountain precipitation, 
of subterranean supply, and of artificial water storage and subsequent 
distributiou. The rainfall ranges from 7 to 17 inches per annum. The 
snow-fall is from 5 to 25 feet. In the mountains the precipitatiou is as 
3 to 1 in quantity over the lower lands. The average yield of corn per 
acre is given at 22.5, of wheat at 17.d, and of oata at 26.3 bnshels — an 
average which is close to the normal mean for the whole country. 
With these figures, it is evident that Utah holds laiger promises than 
its past has achieved. 

Tlie most exi)eusive thing in connection with an irrigating work in 
Utah, as elsewhere, is the main head, where the water is taken from 
the stream. Sometimes the channel is taken sufficiently far up the 
canon to tap the stream without a dam, but iu other cases it is found 
the lesser of two expensive works to daiu the stream at a lower point 
rather than undertake the heavy quarryiug or tunneling required higher 
up. The dams are of various kinds, according to circumstances, but 
tliat known to engineers as "the mud-sill" is mostly built over broad, 
shallow streams, and "the crib" used for deeper and narrower torrents 
up the canons. 

The usual plan of irrigatiou is to go well up the canons and start a 
channel 20 feet wide by 4 ieet deep, and carry this along the side of the 
caiion, and then around the side of the main rauge so as to command as 
large an area of level land a^ possible. The ditching, except in the 
rocky portions at the head of the canon channel, is done by plow and 
scoop, one of the lightest of the latter implements, worked by a pair 
of mules, being invariably used. There are two 30-mile-Iong main 
ditches led along each side of the Jordan, and one 35 mite^ long is coa- 
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dQCt«d from a moantaio oauon in the direction of Provo, along the foot 
of the raoge towards Salt Lake City, thos providing water for a con- 
siderable area of eonutry under the ditch. 

Each acre of land brought within the iudaence of the canal is in- 
creased in value, and the $IO-sbares go up in the market. The water 
enables the working farmer to pay his passage-money back to the Mor- 
mon Church, together with the tithe of all he raises, and farther the 
expenses of his maintenance advauced to faim during the constmction 
of the ditches; and yec, after paying all these charges, in addition to, 
say, 10 cents an acre for maintenance of the ditches, he makes money. 
Each share in the Provo ditch, for instance, costs $10, That represents 
an acre of land, with a perpetual water right. Without the water right 
the land was absolutely valueless. It ia now qaot«d at from $25 to $60 
per acre, according to situation. 

CONDITIONS AXD P08SIBI1JTIES. 

In 1875 there were in the twenty organized counties 2,095^ miles of 
principal canals, costing $1,918,174, and 4,888|| miles of tributi^ canals, 
costing $503,320. This was a total construction of 6,984 miles of canals 
and ditches, at a cost of $2,421,494. The total cultivated area within 
the district " under water " was 302,766 acres, of which 106,184 acres 
did not require the applicatioh of water at all. Mr. Gaine, Delegate in 
Congress from Utah, under date of December, 1884, estimated that' 
there were in the four most prosperous counties of that Territory irri- 
gation (main) canals, as follows : 
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CLEffiATOLOGT OP UTAH. 

Prof. Marcns 0. Jones, of the Deseret University, at the request of 
Governor Thomas, presented, in 1889, to the Senate Committee on Ir- 
rigatioit, among other papers, the following review of the Territory : 

The anuDal raiu.fall of this Territury will not eseaod 8 inchea por annnm, and 

were it not for the lofty mountains Btoring up the water in anow the Territory ooald 
not be inhabited. Therefore the BOttlomeuts are to be found aJongthestreama wbifch 
are led by tbe anow, and they are located chiefly at the baeea of the monntauis, 
tbongh ruaniug out into the valleys ae far aa there is water. 

The Wasatch, riaing over a mile above the valleys, ran from north to sonth through 
thfi Territory, a little west of the niidtlla, till they reaoh Iron Connty, whore they 
turn to the southwest and fade away in Nevada. Their areroge height will not foil 
far below 10,000 feet above the sea. 

Nearly east of Salt Lake City the Uintaha, atiU loftier than the Wasatch, abut on 
them and run eastward till tlicy paa.s out of the Territory. These are sooloae to the 
northeru edge of Utah that we get little benefit from them, while to the south of 
them is an Indian reservation. Nearly due east of Utnh Lake, and about 40 miles 
&om the Wasatch, the Coal range starts from the Uintahs and rnna southward paral- 
lel with the Waaatich for 160 miles, when it joins them at Panduitcii Lake. These 
thrse ranges form the water-shed of Utah, the Coal range and the UlDtahe forming the 
pm of the Great Basin, while the Waaat«h peribitm a sijoUu part below Pongnitah. 
138 A Lts-ap vol rv 4 
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The WasatcU and Uiiitahs itre narrow, lofty, und ruKged, while the Cool range is 
joanger, tower, and broad. The CohI and Wasatch inoloae between them Boma of 
the uiDBt fertile valleys of Utah. The Wnsatch leach their onlminatiou near Salt 
Lake City, and, aided by Great Salt Lake, give tbegreateHl water supply in the Ter- 
ritory. The streams from this soarce irrigate tbe bulk of the cnltivatedareaot' Utah. 

For ^ase in compreheusioa Utah may be divided into three di vis ions, the moist 
ooouties, whose raiu-fall exoeeds It! iaohes per annum, the dry ooantiea, with a rain- 
fall of <i to 1'2 inohea, and the hot coanties, with a slight rain-fall and great heat. 

The moist oonnties are Cache, Box Elder, Rich, Morgan, Weber, Davis, Summit, 
Salt Lake, Utah, Wasatch, Uiutah, Sau Pete, Sevier, aud parts of Emery, Qarfield, 
PiUte. andSau Juau.. 

The dry oounties are Tooele, Jaab, Hillard, Beaver, Iron, and parts of others. 

Tbe hot oountiee are Washing Cou, Kane, and parts of San Juan, Pi Ule, aud Ciaffield. 

THE MOIST COUNTRIBS. 

Cache County is sitnated in tbe middle of the northern end of tbe Territory, at an 
elevationof 4,^3 to 5,000 feet above the uea. All the arable laudis in Cache Valley, 
which lioB liotweon two ranges of mo nntains, tbe Wasatch forming the eatternbonad- 
ary. The water snpply is 420.13 onbie feet per second, aud comet from eight streams 

and rivers. Tbe whole snpply will be ia use uext year. The area of tbe county is 
633,600 acres, of which 43.154 were cnltivated this year. One thousand Beveit hun- 
dred and ten acres were dry-farmed, aud 14,3^ acrea of crops were lotit by laok of 
water. There are fofty canals reported, aggregating 110.5 miles. The irrigating 
season is lH days loug, and land is irrigated 'ib honra per year. The duty of water 
is less than a cubic fooC per second to 100 acres. The average depth of snow in the 
mountains is 3 feet. The committee report water stor:ige as the only means of iu- 
oceasing tbe cultivated'area, since there are more than 4'2U.13 cubic feet (ler second 
running to waste for '.J43 days, enough to irrigate from 50,000 to 75,000 acres. Ua&y 
good reservoir sites are mentioned, but details are not given. It is probable that arte- 
sian wells can be .obtained in some parts of this valley. 

Box Elder Coutttg. — This lies in the northwest corner of the Territory. The eastern 
part is very fertile and well supplied with water, but the western and greater part 
belongs to the dry counties. The area is 2,767,360 acres, of which 53,-JaO acres are 
cultivated, and of those latter 19,100 acres are cultivated but not irrigated. The ele- 
vation of the fertile parts ia 4,tJ15 to 5,000 feet above tbe sea. There are 12 canals 
reported, lougth 76 miles. A branch of the Qreat Bear River canal is to irrigate a 
large area io this county. Large i|iiantitieB of fruit are raised here, and stilt Rroater 
amounts of small grain and hay. The extensive valley of the Bear has been tor half 
a century tbe recruiting place for overland travelers by team. Artesian wells are 
very uumeroug and add greatly to the productive area. Water storage is the main 
question here. Five reservoir sites are reported in detail, aud several others in gen- 
eral. Bear Lake is the natural reservoir fur this and Cache Conuty, aud will store 
all the water that will ever flow into it. 

Riek Counts. — This liesat an elevation of 6,000 to 7,000 feet above the soa, in the 
northeast corner of the Territory, at tbe eastern base of tbe mountains. It is high 
and oold, raising only small grain, bay, etc. It lies all in one valley ; is watered 
ohiefly by the Bear Kiver and some streams that tluw into the lake. This land takes 
little water to mature crops, anil much preduce is raised without irrigatioa. The 
soil is sandy. Tlie area of tbe county ia 497,280 acres. There is no report from tbia 
county, 

Weber Count;/. — This lies south of Caclie, estcuding from Great Salt Lake thronsh 
the Wasatch to the headwaters of Ogdeu River. The beat portion lies in Salt Lake 
Valley at au elevatluu of 4,315 feet, ivhilo Ogdea Valtey, lying along that river, lies 
east of the Wasatch and ia more elevated. The water supply of the county comes 
from 17 streama aud rivers, flowing 3^'),66 cubic feet per second. There are 117.600 
acres under cultivation, of which 29,400 acres are fully irrigated, while the rest is 
partially irrigated or dry-farmed. The soil is sandy, with c^y cloao to the lake. 



e thousand one hundred aud seventy-two acres are irrigated from artesian wells. 
Tbe duty of water is one cubic foot per second for 80 acres, or thereabouts. There 
are '^ canaJs, length not given. Tbe irrigating season is ISii to 152 days long. This 
county is one of the most prod active that we have, raising allkindsof fruit and prod- 
uce that is raised in theGreat Basin. The only solution of the water question here ia 
Btora^a. There are over 32:!.66 cubic feet per second going to waste for 213day8, enough 
to irrigate 30,000 to 40,000 acrivi. One reservoir site is reported, of small dimensions, 
while others are reported from Huntsville and Wheeler's Creek, aud there are nn- 
mereus sites at the head of the Weber. 

Davit C«in(fl,^Thia county ties wholly west of tbe Wasatob, being south of Weber 
and north of Salt Lake Counties and between' them and tbe lake. There is ve^ lit- 
tle waste land in this sotftllest county in the Territory, whose arable land Ueq wnpUj 
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in Salt XoAb Valley. TIiIh county is well wat«red cloae to the moontains b; namer- 
008 umall streiuiis, and lower down by luultilatlea of aneHian wells. Hon; acres are 
Dob irrigated. This coanty is foil of orchards, gardens, aod liolda, while roots, small 

Sain, and hay are raised m abandanoe. The elevation is 4,S1& to 4,500 feet above 
B sea. The area ia I60,0UU acres. The soil ia sandy but with clay near the lake. 
There is no report from this county. 

Morgan Counts. — This lies directly east of DaTis, un the east aide of the Wasatoh, 
and ocnnpying Waber Valley as far as Croydon. This is elevated nearly 6,000 feet 
above the aea, and is only adapted to small grain, root crops, and hay. Tlie water 
supply is fair and the opportunities for storage KOod. The area ia 675,840 acres, of 
which about 10,000 acres are culrivat«d. The soil is chiefly sandy. 

Summit Counly.— This coanty lies almost ivhoily in the npper valley of the Weber, ■ 
and includes Parley's Park. It occupies the angle between the Wasatch and the 
Uintahs, and lies north of the latter. Its nltivatad laud is elevated 6,000 to 8,500 
feet above the sea. It is cold and best adapted to small grain and hay. Much prod- 
uce is raised without irrigation, aud only a small amount of water is required per 
acre to mature crops. The valley of Weber is a snccession of green fields for many 
miles, while on Chalk Creek and other tributaries are scattered many farms. The 
area of the county ia 2,419,200 acrea, of which 7,500 are under cultivation. ThiH 
county also reports storage of water as the ouly means of increasing its cultivated 
area. Deep artesian wolls might be succcaafnl liere. The soil is sandy. 

Salt Lake CoHntf .— This county lies between the south end of the lake and the 
Wasatch Mountains, oounpying all of the southern end of Salt Lake Valley and lying 
between the 0<juirrh and Wasatch Mountains. This county takes the lead in water 
supply and position, since tbe valley ia 10 miles wide and 20 miles long, rnns north 
and south, and is watered by the Jordan and by numerous large streams tliat flow 
down&om the heart of the Wauatch. There are also a few streams flowing from the 
Oquirth Mouutains. Throughout the lower part of the valley tiiouaauds of artesian 
wells are flowing. The soil is sandy in the upper and clayey iu the lower pait of 
the valley. The elevation is 4.215 to 4,500 feet above the sea. The area of the 
county is 614,400 acres. The cultivated land ia 38,5b7 acres. The water supply ia 
365.5 to 435.5 cubic feet per second, all in use. The irrigating seasou is one hundred 
and twenty-two to oue hundred and fifty-two days long, and the duty of water is 
about 1 cubic foot to 80 or 100 acres. The raiu-fall during the irrigating season is 
only 7.882 inches, being more than double that in many other parts of the Territory. 

There are 13,666 acres of lucerne raised : hay, 3,'J15 acres ; small grain, 13,566 aeios ; 
roots aud vegetables, 3,470.5 aciea, and fruit, 1,6'28.5 acres. There are thirty-seven 
canals with an aggregate length of 213.8S milea. There is enough water running to 
waste outside .of the irrigating season to redeem 44,000 acres. There are eleven res- 
ervoir sitea in the inuiintains reported in detail, aggregating 50,350,000 onbic feet, 
andseveral others of good size not reported. Tiiere are four sites reported in tho 
valleys, and one of them, Utah Lake, if raised 2 feet would irrigate 53,000 aerca, and 
if raised 5 feet would irrigate 13.3,000 acres. But this lake eau uever be lllled in a 
dryseaaon; the total inflow last niuter wasonty enough to raise the lake a foot, anil 
for other reasons hereafter gjveit it will never cntmuuli of a figure as a reservoir. 
The average depth of snow iu the mountains is 4 to 10 feet. The relative huuJdity 
for the year is 48.3 peroent.; during the irrigating season it is 42.3 per cent. The 
annual temperatnre is about 51.ti degrees, 

Vlab Couutg.—Thia county lies chiefly in the beautiful Utah Valley with itfl large 
fresh-water lake in the center, 80,000 acres in area. Most of the arable land is in this 
valley, but there is considerable arable laud on the Spanish Fork Bivcr. The eteva- 
tiou is about 4,600 to 4,800 feet above the sea. Though it is some higher than Salt 
Lake Valley it is nearly as wacm, because of sloping toward the sun. The area of 
the county is 1,344,000 acres, of which OS, 126 acres are cultivated. The irrigating 
season lasts about 1^ days. The duty of water is reported as 40,000 uubic f«el per 
year, but it is probably not less than 1 cubic foot per second for 100 acres. The water 
supply comes from fourteen streams and one river, whose flow in Jnl^ was 308 cubic 
feet per second. There are sixteen canals reported; length, 66.2 miles. There are 
many artesian wells in the valley. They lost 28,085 acres of crops this year by lack 
of water. Tliero are eight reservoir sites given iu detail in the mountains and two 
in the valleys; capacity 791,000,000 cub io feet. There are live additional sites given 
in the valley and niuuteen iu the mouutains; oapaoity not specifieil. Enough water 
runs to waste to irrigate 50,000 acres. Abont the sauie amonnt of rain falls here as 
in Salt Lake Valley. The average depth of snow Iu the mouutains is 4 feet. The 
soil in this county is mostly sandy. Along the Spanish Fork River are many farms 
withanelevatiouof5,500 to 6,500 feet above the sea whose supply of water could be 
greatly increased by deep artesian wells. 

Waiatch County. — This lies east of the Wasatch, and the inhabited portion is west 
of the Coal ranze, being south of Summit and east of Utah Coanty. The settled 
part ia a ttiangnlar valley at the eastera base of the Waaatcli, called Provo Valley, 
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Biuce it lies along the Pruvo River. TLix ia soma 6,000 feet above Ibu sea, has 18,000 
acres of cultivated laud, au<l 32.000 avrea that could bo reclaimed by mora water. 
Tbe water supply in not Kivua, but oue-balf tlie croiia were loat this year by lack of 
water. There are 14,5 luilen of canals reported. Five reservoir sites are reported, 
capable qf irrigating 14,<>IKI acres. This valley raises suiall graiu and hay cbiell.v. 
Water storage is a neceBsity if the preseut acrea^ is to be preserved, to say nothing 
of eitondiug it. The greater iiortioii of this county of 1, 314,000 acres lies east of the 
Coal range ou the reservation. There are hundreds of acres there that produce 
abundant crops of hay when stock is kept off froin them. 

CiHloIt CoBKlg. — This county is situated oast of Waaatch, Summit, aud Euiery Coun- 
ties. It is mostly an ludiau reservatiou ; bntjuHt south of thu Uintahs is a suiatl cul- 
tivated area not ou the rosurvutioli. Tlie areaof the whole couuty is 4,000,000 acres. 
The cnltivatuil area is H.Uii::! acres. The soil is jiartly baud and partly clay. The 
elHvaliou of Ashley Valley runs from 4,400 to 5,000 feot. The irrigatiug season is 
tram 176 to I'JM days Imig, auil the duty of water is given as ^,000 to 50,000 cubic 
feet per acre, but this is doubtless far too small. It takes a trifle more water fur 
clayey than tor sandy soil. It takes the same ^ruouut of water for small grain as 
for lucerne, a trifle more fur root crops, acid one-half as much for orebards. There 
were 'J70 acres of crops lost this year from lack of water. The avera>;e depth of 
snow ill the mouutains is C feet. Several good reservoir sites are meutioned. The 
supply of water in Green River is untiuiited, aitd much laud could be reclaimed by 
proiHsr clanis in this river. The supply of water on Ashley and Brush Creeks is quite 
liittited, but could be greatly iucreused by reservoirs. 

San I'eU CouMj/. — This county occupies an elevated valley between the Wasatch 
and Coal range, iind south of Utaii County. It is the valley of the San Pitch River 
and a part oi Tliistle Valley. The former runs southward from the head of Tbistle 
Creek for 45 mileH till it joins the Sevier Valley. Ttie elevation is perhaps a thou- 
sand feet or more higher tiiun Salt Lake Valley, and the rain-fall is less. The water 
supply come from both sides of the vnlley iu uiiinarous small streams, but the greater 
number come from the east. This bas been called the granary of Utah. The chief 
product is small grain. The irrigating season lasts 107 to 1M3 days. Tbo duty of 
water is about 1 cubic foot per sxcund to 90 acres. Each acre is irrigateii 130 bonrs. 
Many acres of crops were lost tbis year throngli lack of water. The average depth 
ofsnowinthe mouutains is reported as 6 feet. Several reservoir sights are men- 
tioned. The area of this county is 1,164,600 acres. Tlie amount under cultivation 
is not reported. 

Stvier County.— Tbia county occTipies the Bonthera part of the great valley which 
lies east of the Wasatch and west of the Coal range, running from Thistle on the 
north to Fonguitch ou the south. This great valley, over 1^ miles lorig, is called 
the Sao Pete on the north aud the Sevier ou the south. It is lowest in the middle 
whero the southward (lowing San Pitoli and the northwani flowing Sevier Rivera 
uuite, aud breaking through the Wasatch pass out westward upon the desert in Mil- 
lard Comity. The only arable land iu tliis county lies iu the Sevier Valley, which in 
this county is several niiliis wide and 50 miles long. It is watered chiefly by the 
Sevier River, hut there are many small streams and springs coming from the niount- 
aius on either side. The river ineasnred 70 cubic feet per second at Joseph City on 
July 26, 1869. No other measurements are reported. There were reported eleven 
canals aggregating 107.5 miles in length. The area of the county is 9!K1,'JU0 acres, of 
which iS.OOO acres are under cultivation; all but 7,000 acres are watered by the 
Sevier River; 100,000 acres could be irrigated if there were more water. There are 
2,6:14 acres of lucerne raised, 11,982 ,'icr>» of small grain, 710 acres of root crops and 
vegetables, and 178 acres of orchards. The elevation of the lower part of the valley 
is about 5,500 feet and the irrigating season is 244 days long. Some fruit is raised 
here. The upper part of tliu valley is nroni 6,000 to 7,000 feet above the sea, the 
irrigation season is 123 days long, and sniall grain aud hay are the chief products. 
The soil IS sandy and very productive. There "are none of the thinly, populated coun- 
ties that have such possibilities before thorn as thiit ; for there is enough water to 
irrigate the whole valley if it is properly stored. The depth of snow in the moiint- 
aiiiH in winter is about 6 feet. Six reservoir sites of great capacities are reported 
iu the mountains. All the present water supply is utilized. Deep artesian wells are 
possible in some parts of tbe valley. 

Fi nit Cimntj/. — The cultivated portion of this county lies in or near the beam of 
tbo Beaver Mountains, south of Sevier County, aud at the junction of the Coal range 
with tbe Wasatch. The valleys are elevated and cotd, heing5,400 to 7,000 feet above 
tbe sea. Tbe irrigating season never exceeds one hundred and seventy-three days. 
The duty of water is not more than one cubic foot to 100 acres. The laud is irrigated 
from twenty to forty-eight hours per annum, Tbe water supply is 217 cubic feet per 
second ; comes from eleven creeks and rivers, and iu some locatties is not all in use, 
while in other places 400 acres were lost and many more injured by lack of water. 
There are 31 canals. Ten reecrroir sites are ropoitcil of aucli capacity as to irrigate 
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15,000 additional acres, more land than there ia to cultiTate. The sVerage depth of 
Boow ID tlie mouDtaiua is 4 to 5 feet. The area of the connt; is '^,368,000 acres, The 
cnltivat«d area is 1!!,135 acres, Ijiog in Sevier, Grass, aad Babbit Vallejs, Bnt little 
fruit is raised in this county, 

GarJUld Counts. — The western part of this county also lies in the heart of the 
Beaver Mountains, and its cultivated valleys are all elevated &,83.'> to G,2T3 feet abuve 
the sea aD<l cold ; best adapted to hay atid grain. The irri;>atiug season lasts niuety- 
seven days, and the duty of water is slight ; 'the land is irrigated hut twenty-tiye 
days during the year. The water supply is not giveo. There are 34 canals. The 
area of Ihe county is 2,S»2,800, of which about 5,0U0 acresare cultivated. Four reser- 
voir sites are definitely reportoil, and many others are luentioned ; enongh toirrlgate 
siiveral tiin<« all the arable land in the couuty. Some of these sites could be used to 
lieli> out Kaue and WashingtoD Counties. 

THE DRY C0nNTIE8. 

The larger part of these oonnties is arahle land, and can never be reclaimed be- 
cause of being destitute of any mater, either present or t>rospt»ctive, vrhile the east- 
ern oAge of these counties might almost lie classed with the moist Ki'oup- 

Box Jilder Counts. —Thia county lies in the northwest comer of the Turritorj and 
is the least arid of tlism all. The wtwtern portion has a few farms and some meager 
atiesras, while that portion next to the lake is sUaoeptlbte of artesian wells and is 
quite productive. The mountains in this portion are so low and lose their snow bo 
early that water storage ia out of the question. 

Tooele Coxnfy.— This county lies nest of Great Salt Lahe and Salt Lake Co'hnty. 
It is very large, containing 4,140,80U acres, of which only 6,350 acre? are cultivated, 
and these lie chiefly in one valley (Tooele). This valley is a brood one, lying be- 
tween the Oijuirrh and Aqui Itlontitnins, from which it receives its water in eight 
small streams aggregating 78^ cnbic feet per second. These mountains do not rise 
high enough to give water all the season. This valley Is being greatly developed by 
artesian wells. Kiish vatlev is a magnificent one, being the southern extension of 
Tooele Vallny. There are '200,000 acres that conlcl be redeemed here alone, but there 
is no surface nor artesian water to he had. Keservoirs might catch some water. 
Skull Valley is another large tract lying directly west of the Aqui Mountains 
This is capable of artesian wells, and has n small supply of surface water. It is un- 
developed. On the western edge of the county near Deep Creek is some cultivated 
land. There are 1,000,000 acres of good laud that could be redeemed if there were 
water for it, but by fully developing all resources by storage and otherwise 100,000 
acres is an ontsidp limit of the acres that will ever be cultivated in this county with 
the present rain-fall. The elevation of the valleys is 4,400 to 5,000 feet above the 
sea. All kin<ls of fruit and produce can be raised here that are raised in Salt Lake 
County. Thedntyof water is 1 cubic foot per second to 80 acres, and the irrigating 
season runs from 122 to '^00 daj-s. Several good reservoir sites are reported. The 
average depth of snow in the mountains bordering Tooele Valley is 3 feet. The soil 
is BO gravelly near the inonutaius that fully one-half of the water is lost by seepage 
before it gets to ihe fields. Water storage and flumiug the canals are the crying 
needs of this couuty. 

Juab Comly.— This county lies south of Tooele and runs Fma the Wasatch to the 
western boundary. The area is 2,4.^7,1)00 acres, and fully one-half of it is level land 
that couhl be roileemed by water, bnt outside of artesian wells there is no hope for 
most of this county. Four thousand acres are reported under cnltivation beneath 
the shadow of Mount Nebo. All kinds of fruit and grain are raised here that the 
Great Basin prodnces. The elevation of the valleys is from 5,000 to 5,ii00. The 
averase depth of sno^ in Mount Nebo is ^^ feet. Several good reservoir sites are re- 
ported. Nearly one-half of the crops were lost this year by lack of water. Water 
storage and artesian wells are the only hope of this county. 

Millard Gounip. — This county lies south of Juab and mns from the Wasatch to the 
western boundary. This is one of the largest counties in the Territory and has the 
largest amount of arable land of any, if there were only water for it. The area of 
the county is 4,49'J,S0O acres, and over one-half .of it is good land. Artesian wells are 
being developed in this county, but generally the flow is so slight that the water is 
valuable only for drinking. The settlements lie along the western base of the 
Wasatoh and along the Sevier Biver. They are from 5,000 to 6,000 feet above the sea, 
and prcHlnce l.irge quantities of fruit, small grain, and lucerne hay. The irrigating 
season runs from 90 to. 122 days. There are i:!.5O0 acres reported as under cultiva- 
tion; J.OIK\ acres were reported as lost and ninch more as injured by lack of water 
this year. The soil is sandy near the niountains and clayey in the Sevier Valley. 
"" e 42 miles of canals reported. Water storage is not only an imperative 
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« mllos of vator neveral feet deep conid be held hack. 

^ ___ .._j, now used aa a reHervoir, conld hold 5 square miles of 

%Tater of oonsiderabte dcptli. It is said that the Sevier Uivercuald be turned iuto it. 
There are several g'>od sites in the Wasatch. 

Beaver Couitty.—Hhm county has an area ef l,l>89,600 acres, of wbich one-fonrth ie 
good land) 9,500 acres are reportiad nudur cnttivatioD. This count; lies south of 
Hillard and runs from Ibe Wasatob to the western boiindary. The upper valleys are 
6,000 and the lower about 5,U00 feet elevation. The irrigatini; season hists ninety- 
one to one hundred and Iwenty.tiro days. The lanil is irrigated twenty-niue U> 
tbirty-two hours |>er year. Tliere are Ah oaiials; length not given. The settlenieutH 
lie ohieHy aluOK the Be:iver Kivei nod ite tributaries. The average depth of snow iu 
the nionntainn is reported as S feet. The Wasatch here rises to a great height and 
snow lies on the loonntaiusall the year round; •£* reservoir sites are re|Mirted iu de. 
tail, a^sregating 17 square mites, sul&uieut to irrigate tiU.OOO acres at least; about 
10 of these reservoirs are in the vallevs and the reitiatudor in the mountains. 

Iron CouBtg. — Tiiis county lies sontn of Beaver, on the rim of the Great Batin, run- 
ning from the Waaatob to Nevada. Its area is a,!*i,400 acres, and nearly half of it 
is arable land, some of it capable of artesian wulis, but most of it destitute of water; 
6,91)7 acres are reported nniler oaltivatioo. The irrigating season is given as 143 to 
269 days. The elevation of the valleys runs from 5,<00 to fi,100 feet above the sea. 
Tbe duty of water is give* asl unbio-foot tu Go acres in the more arid valleys and 
from ino acres to more than donble-that iu the moist valleys. Tbe water saj>p1y 
comes from S sinall streams, capacity ff7.C:t cubic feet per second. Tlie land is irri- 
gated froni Hfleen to forty-two bonrs per year. If the water oould be saved, from 
10,000 to 20,000 acres could be rodeemeil; U rtiservoir sites are reported in detail. 
Water storage is tbe only means of developing the agricultural resources of thia 
county. The soil js chiefly clay. 

Emtrg and Uinlak Counftes. — Totbisgroiiphelongpartsof these two counties, which 
lie between the Green and Grand Rivers. Tlioro are many thousands of acres of clayey 
soil that coald be reclaimed by great canMs rtnining from these rivers, whose nuliiu- 
Jted water supply, greater than all the rest of the Territory put logetber, will rnu to 
waste without assistance is giveu in constructing such eanals. Tbere is uo part of 
the Territory that needs developing more tbau this. Very deep artesian wells might 
be snccesaful here. 

Emtrg CoNnly.— But a small part of this county belongs to the Dry Counties, still 
nearly all of the cnltivat«<l area lies in that section on the extreme western side of 
tbe county. This lieadlrectly east of San Pete and Sevier Counties at the foot of the 
Coal range. The raiu-fall does not exceed 10 inches per annum. The water snpply 
comes from four creeks aud one river, breaking through tbe precipitous eastern faco 
of the Coal range In narrow caflons. Tbe flow of water is 171.15 oubio feet per sec- 
ond. The area of the county is 5,603,680 acres. The cultivated land is 14,a^ acres. 
Tbe soil is a very refractory clay. The duty of water is 1 cubic foot to about 35 
acres. Castle Valley is 4.5U0 above the sea, aud the irrigating season is 229 days 
long. Little Grand Valliiy is 3,900 foot above the sea, and its irrigating season ia 
244 days long. There are34 canals; length nut giveu. One-quarter of tbe crops was 
lost this year through lack of water. All Che water Is in use. The average depth of 
snow in the mountains is 4 feet. Twelve i^servoir sites are definitely reported, and 
many others are insntioued. Tbere is enough storage to use double the total water 
supply. Probably 10,000 to 15,000 acres more could lie irrigated by saving the waste 
water. Great suffering often results from scarcity of water in this county. All kinds 
of crops are raised in this county, even sugar-cane, fruit, pea-nut«, etc. Figs conld 
be raised iu the hotter portions. 

THE HOT COUNTIES. 

These counties are far more arii) naturally than tbe dry connties, since they are 
farther from the lufty mountains, and most of the arable parts are 2,000 or more feet 
lower, lying in deep valleys shut out from winds and surrounded by great fields of 
lava with red bills and a red, sandy soil of unknown depth. Tbe heat here is almost 
nnendnrable and tbe rain-fall is almost nothing. This regiou is valuable for the fruit 
and cotton that it raises. 

Waihington County. — This county is situated in tbe southwestern corner of the Ter- 
ritory. The area is 1,649,020 aores. Of this, 1K,)J93 acres are cultivated. These are 
situated along the Virgin River or its tribnlaries ohieily. It is estimated that 18,!K)0 
acres coulil be redeemed by an increase of the water supply. Tbe lower valleys are 
2,700 and the upper 4,000 feet above the sea. In the lower valteyR the irrigating sea- 
sou is 197 to 228 days long, in the upper 122 to 177 days. The water supply comes 
from the Virgin River, four streams and many springs, capacity lOl.U cubic feet per 
second. In the lower valleys the land is irrigated 84 to !K> hours per year, and the 
duty of water is 1 cubic foot per second to 80 acres- In the upper valleys the land 
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is irrigated 2G liotm per year aud the duty of water ie 1 onbic foot p^r secood to 60, 
80, and I'ittacrea, Thereareai canals; leiigtliuot given. Oue-tbirdofthocropnwere 
lost this year by lack of water. It is probable that water enough could be stored to 
i«deem uo«t of the arable laad in this county. Vast qnaotitiss of water go to waste 
in the Virgin Biver in the winter and flooi] time ici spring. The depth of snow Id tbe 
monntains is 2 to 6 feet. This conuty raised 30,000 ponuds of cotloD laat year. The 
Snitaaa seed less jrrape is grown here and proiiucus from 3,000 to 5,000 poiiudH of the 
finest (]uality of raisins. Both tbe hard and soft tdlell almonds are raised in quanti- 
ties here as well as liga. It is believed that oraiiKes can lie raised here. Olives are 
grown in this county. Peaches anil apricots from this rogion are very fine. They 
raise 4 to 5 crops of lucerne per year. A crop of small grain and another of corn are 
raised from tlie same land. 

Man* Counts. — This county is more riigged tlian Washington and more elevated ex- 
cept aloug the Colorado River. It lies east of Washington. Tbe area is 3,659,300 
ftcrea, of which l,9'.iD acres are cultivated, and 13,350 acres are said to be arable. The 
irriga ting season is IH2 days long, and the duty of water is from 37j to 75 acres to 
the cubic foot per second. The water supply, exclusive of the limitleee Colorado 
RiTer,is 31 cubic feet per second. There are nine canals; length uot given. The crops 
are greatly damaged by lack of water. Sufficient reservoir sites arc reported to Irri- 
^te all the arable land in the county. The average depth of snow in the inonntaiDS 
in 4 feet. The crops in this county are much the same as in the foregoing, though 
more smalt grain and hay are raised in proportion to Ihe area cultivated. 

SanJnan Cmmfji.— This county lies in the southeastern corner of the Territory. Most 
of It is now proposed to be made an Indian reservation. Its aroa is 5,800,920 acres. 
There is a narrow strip of land along tbe Colorado and San Juan Rivers that will pro- 
duce the crops of WaKhiugton County, and has an unlimited water supply. Moat of 
the cultivated area is 5, OUU feet above theaea, near the La Sal Mountains. There are 
I,0'.i5acres cultivated. Dry farming is succussful in some localities In the monntains. 
There are good facilities for storage of water. 

OllitT counties.—SmuU jiartA of Garbeld and Pi IJtoCouutiuH situated along the Col- 
oiado are capable of raising the same ptodncts as Washington County. 

To sum up we lind there are about &00,000 acres of land under cultivation at the 
present time. This area could b« donbleid from the present canals if there wore more 
water and by new canals, eto. Tbe various counties estimate that about 3,500,000 
acres could be redeemed. This is doabtkss three and a half times too large. The 
average depth of snow in the mountains is 4 fi-et. The length of the irrigating sea- 
son in the moist counties is one hundred and Mfl.y-two duys; in the dry counties it 
Is, about the same iu cultivated areas: in the hot counties it is about two hundred 
days. The returns are very unsatisfactory in Ihis res^iocl and must be whollj I'e- 
vised. Tbe duty of water is about 80 acres to the cubic foot per second in the moist 
counties, in the dry counties it is uncertain, and in tbe lower hot counties it is 
about SO acres. The water supply is about 3,000 cubic feet per second for the moist 
conn ties, 250 for the dry counties, and 350 lor the hot counties; total 3,500 cDbio 
feet per second. This is probably onr miuimuDi water snpply tlirouichont the dryest 

e>ars in the counties reported. If we were to add the supply iu the Graen and Grand 
Ivers this amount would be more than double. Almost all of the present supply is 
appiopriat«d during the irrigating season and our Territory nuisl remain at a st.and- 
atiil without water storage. There are 150 reservoir sites reported In detail iu)d 
nearly as many more mentioned. They vary in capacity from 1:10 square miles to 1 
acre, and from 3 feet to 100 feet deep. About one-third of the crops were lost this 
year through lack of wat«r. 

Utah, Nevada, and Arizona ai« the most arid portions of the Unite<l States, atid 
therefore the preservation and economical use of all tbeir water snpply is an impera- 
tive necessity. Tushow how we differ from Colorado and the East, I have prepared 
a diagram of the average monthly rain-fall of Salt Lake City for thirty-three years, 
and of Denver, Colo., and Des Moines, Iowa, since the beginning of observations 

During tbe irrigating season here Des Moines, a place where irrigation is not nee- 
eesary, has a rain-fall of over 2 acre feet and Denver almost 1 acre foot, while Salt 
Lake biw less than two-thirds of an acre foot, which would make a difference of about 
11,000 cnbic feel to the acre, which must bo made up by that much more water from 
the streams to irrigate our land as well as that of ColoMdo is irrigated. But during 
tbe same period tbe relative humidity of Denver is 3 degrees higher and the tempcr- 
atore 3 degrees lower, which would greatly increase the amount of water required to 
irrigate an acre of land in Utah in proportion to that of Colorado. Besides this, 
Denver is nearly 50 miles from the crest of the monntains, from which a part of its 
moisture is derived, while Salt Lake City isbut 10 miles .ind has a lake of 3,000 sciuaro 
inilea in area within 7 miles ou the other side. These things make Denver fairly rep- 
resentative of northern Colorado in general, while they show Salt Lake City as the 
place with at least 50 pec cent, more rain-fall than the rest of the Territory (save the 
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moantkiss themselres) and with a very abnormal hnmidity. Therefore wliat applies 
to Salt Lake in the great anioant of water reqaited per aero will apply with redoal} 
led force in the dry and hot conaties. 

"We hftVB had avaporatlng paan located in Titriona parts of thii Territory for the last 
two motithB, and thoagU these were of neoassit.v placed ont of the reach of the wind 
the evaporation averaged three-teaths of an inch per day, ofteu runoinit up tn flve- 
tentbii of an iuoh. Hiul tlioy been pl^iced where the wind uonld have reached theta 
the evaporation wonld ttave equaled 15 inches per month. Tlio euormons drain npon 
onr water enptily can therefore bo well nnderatood. This niilitntea againat shallow 
reeervoira io the vHllcyg. If Utah Lake were rained H feet its waWr would all be evap- 
orated dnring the irrlguting season if nono flowed in or nnt. Enough tu irrigate 
8:),(KK) acres would go np in the air. From records kept in the monntaina the evapo- 
ration thiire dui'itig the tame period was only ei};ht- hundredths of an inch, and never 
exceeded aevcnteeu hundredths per day. Therefore rexervoirs in the mounralns are 
at least font timaK us valuable as those in the valleys. We do D»I yet know the 
rain-fell in the heart of onr nionntains, but, it will not fall far short of 40 incbea 
nor more than 60 inches per annum. It should be oltserved that thongh we have 3 
inches more rain-fali in Salt Lahe than in Denver, yet but 46 per cent, of )t falls dur- 
ing the irrigating seasou'while 73 per cent, of Denver's raiu-fal) comeB when it is 
needed moat. 

The possibility of reclaiming Utah by artesian wells has been greatly overeati mated. 
All the wells ao for obtained have been found in some one of the basiufioftho ancieut 
lake of which (Ireat Salt Lake is the saline remainder; the area of that lake never 
exceeds It^.OOO sfjnare miles. The clay sediment from tliat lake makes the impervi- 
oua cap of those subterranean reBervi)ir8, whose rims ate but slightly elevated above 
the villages, and the reservoirs are feil from the bases of the monntaina where the 
■nrface water rnns over the gravel debris between the mountains and the clay rim. 
The average depth of these artesian wells in Salt I,iike Vulloy is about 100 feet, iit 
Utah Valley 300, aud iu Tooele abont the same. In Millard County a few wella have 
been driven with a depth of about 200 feet and a flow of one-half to 10 galloua per 
minnte throngb 1^ inch pipe. Since no solid rock is struck in driving these wells 
they are very liable to clog up in a few years. The llow in Salt Lake Valley will not 
average 25 gallons per minate, thongh some wells far exceed that. A wcdt liowiug 
5 gallons per minnte will irrigate an acre of ground. 

ARIZONA AND ITS IBRICIATIOK CHARACTER. 

Taming Bontbward, Arizona is found to be making considerable pro- 
gress. The Bonthern, or Uila Valley portion of the Territory, and its 
smaller central valleys, offer a cousiderable area for the farmer when 
irrigation is applied. The difBculties of the problem are foand not only 
in tbe newQeasof the region, as to settlement, bat in the want of sys- 
tem and the confusion of ideas as to the lawful use and control of water. 
The Mormon system wonld probably bring about in both Arizona and 
New Mexico the same admirable results that it has secured in Utah. 
It is estimated that there are in the Territory about 2,800,000 acres of 
land of the best quality, with surface water sufBcient to irrigate the 
same by a reasonable expenditure on ditches. Of the above area not 
quite 300,000 acres are in cultivation. There are at least 10,000,000 
acres of rich land that could be reclaimed by means of artesian and 
other wells, if they can be obtained. 

For convenience of arrangement in considering its agricultural capa- 
bilities, Arizona may bedivided into: (1) The Colorado Valley; (2) the 
valley of the Gila and those of its tributaries, including the Salt River 
as far north as the thirty-fifth parallel; (3) the Santa Cruz Valley, the 
isolated locations of Pinal and Pima Counties, and the vicinity of the 
Kew Mexico line ; (4) the Colorado Chiquito Valley ; (5) the southwest- 
em portion of Yavapai County, surrounding Prescott, and the valley of 
the itio Verde, with its tributaries. 

In one of Lieutenant Wheeler's reports of exploration in Arizona^ 
California, and Xevada, a comparison is made between the capabilities 
of certain portions of the Territory and those States, which brings to 
light some important f^ts. The Arizona portion compared is bounded 
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in loDgitnde by the meridianB of 111 degrees and 113 degrees 45 min- 
ntes, and in latitude bj the parallels of 34 degrees aod 35 degrees 40 
miuntes, which include the southwestern portion of Yavapai Coauty 
and a small strip of Mohave County, by no means the best agricultural 
region of the Territory, and scarcely up to the average. This is com- 
pared with the eastern portion of southern California, and the southern 
portion of Nevada, in the same latitude: 
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In the Colorado Valley the soil is rich in the chemical combinations 
requisite for fertility, and only in small patches contains too large a 
proportion of clay. In some places It has also small amounts of chloride 
of sodium and sulphate of lime. The fertilizing reddish mud resembles 
that of the Eio Grande and of the Nile, and its quantity varies from 
0.1 to 0.5 per cent, (1-1000 to 1-200) of the water, which is good to 
drink even when considerably colored by the mud. As compared with 
the aboved-named rivers, it contains less potassa, more phosphoric 
acid, and mnch more carbonate of lime, the presence of the latter vain- 
able ingredient being due Co the immense limestone beds through which 
the river flows in the upper part of its course. . 

The following table (mud from the Colorado having been collected) 
exhibits a comparative analysis of the mud of these rivers ; 
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As to the extent to which the Colorado Biver could be rendered 
available for irrigation, it has been appropriately remarked by geolo- 
gists that the country bordering on the Colorado is the most conspicu- 
ons example in the world of overdrainage ; for nowhere else do we find 
a stream that for hundreds of miles cuts its way 500 to 600 feet deep 
through solid rock. The Colorado, supplied by streams from the mount- 
ains, where rain and snow are abuutlant, cuts its way through a rain- 
less, and therefore desert, region, in which the only changes are those 
resulting from the direct action of the atmosphere, so that no appre- 
ciable d6hris of any kind is furnished to fill up the excavations contin- 
ued through millions of years, and only limited by an approximation of 
the level of the river-bed to that of the wat«r8' of the Oulf of Calilbmia. 
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Lieutenant Wbeeler estimateB the area of land drained l>y the Colorado 
Blver and its tributariea to aggref^te 212,005 sQUare milea, mostly atill 
owned by the Goveniraeut. 

Tbo Salt Itiver Valley is 25 miles in length by aboat 11 in width. 
With its estimated 25U,000 acres of rich, alluvial soil, capable of pro- 
dncing 25 to 60 bushels of grain to the acre, it ought easily to supi>ort 
50,U0l>iuhabitaiit.s, if there wei'e a suiQcieiioy of irrigatiug ditches and 
art««ian wells to fully utilize its uatural capabilities. 

Tbe valley of the Gila, though cultivated along most of its coarse, is 
not available for semi tropical jiroductiona in its upper part on account 
of Oittober frosta. The White Mountain Indian Reservation (San Car- 
los) interferes with a continuous white settlement above Florence, as 
the lands of the Pimas and Maricopos do below it. These latter Indians 
have cultivated wLeat, corji, pumpkins, melons, etc., for centuries, and 
have always been self-supporting, as well as the Papagoes, farther south, 
who, however, dei>end principally on stock. 

The Gila bottom merges imperceptibly into the foot-hills, and has an 
average breadth of from 5 to 10 miles. ItH soil is principally alluviiU, 
and will produce two crops yenrly. Irrigation is easily effected. Tbe 
river averages 000 feet in width, and is 3 to 5 feet in depth when there 
is 110 rainfall and no water from the monatains. The banks along tbe 
whole of this tract are so low and sloping as to alYoixl unusual facilities 
for the construction of ditches. Excellent crops of wheat, barley, and 
vegetables are grown. In the vicinity of Florenite is an extensive tr.iot 
ojf rich bottom and secoud-inesa or table-laud, on which are now grown 
the cereals, alfalfa, the sugar cane, and vegetables and fruits generally, 
including orange and lemon trees. Fruit culture in the Gila Valley is 
extensive. Cottonwood, ash, and locust are abundant. Farther up the 
valley the Pueblo Viejo has, with its tributary valley of Ash Oreek and 
others, at leagt 1(10,000 actes of good farming land. 

On the uplands and farther up the valley itself, near the line of New 
Mexico, tbe daily variations in temperature are much less and the frosts 
begin later. Still farther np its course, within the borders of New 
Mexico, the Gila Biver has npon its margins much good agricultural 
land. The bottom-lands generally are quite rich in potasaa and phos- 
phoric acid. 

The valley of the Francisco Kiver, a tributary of the Gila, near the 
line of New Mexico, is good for grazing and timber, and has in general 
a rich soil. The San Pedro Itiver is a tributary of the Gila, its mouth 
being between Florenceaud San Carlos, and its source in the Hnachuca 
Mountains, near the Mexican line. Tbere is good land, good timber, 
and excellent range for stock. Considerable valley land is now auder 
cnltivation, and irrigation is generally required. 

The Santa Cruz Valley, though smaller in extent, is equally pro- 
dnctive in proportion to its area. It is more compact, and all of it is 
adaptetl to semi-tropical fruits, as well as to the vegetables of the tem- 
perate zone. 

According to information received, about 250 miles of main canals 
have been completed during the past two years, or are under rapid con- 
struction. With the tributary feeders and laterals southern and cen- 
tral Arizona now has completed, or very nearly so at least, about 700 
miles of irrigation works. As this Territory has always been considerecl 
one of the most unpromising in the dry and mountain regions of tiiis 
country, these facts are of a cheering character. The most astouisbiog 
reports are made of the fertility of the areas " under water.*' 
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RAINY SEASONS AND PBODTTCTION. 

The physical configuration of Arizona shows it to be, as already 
stated, an overdrained regioo. This is in itself sufficient to account 
for the unquestioned aridity of a large portion of the Territory, hut. set- 
tlement and. time are proving there, as well as elsewliei-e within onr 
nionrttain area, that the sopplies of water, with projier conservation and 
distribution, will be found more irniiortiiiit and available than hiis gon- 
erally been considered at all |>robivhle. In the narrow and precipitons 
valleys of Central Arizona thoro are natural reservoirs, oF which, with 
comparatively little outlay, valuable storages basins may be created iiiul 
force obtained to raise the water high eiioiigli for reaching extensive 
portions of the mesa or table-lands adjoining the river valleys. Sev- 
eral of the minor streams are known to sink, and their retiovery and 
nse for indastrial purposes will be fonnd a task not difficult to engineer- 
ing skill. 

There are two rainy seasons, iu the winter and sammor months re- 
spectively. In the summer the rains are often violent and torrential in 
character, disappearing almost as suddenly iis they come. In April and 
May there are often neighborhood showers, seeming to be limited in 
area, as if the currents in their jtassage ft-om the Southern Paviflc, com- 
ing through the Gulf of California, were broken by the higher i>eak8 
andwhirledincirculareddiesovertlie sections visited. They arc known 
by the Mexicans and Indians as " she[ihen) rains." 

The population is rapidly increasing, especially in the southwesteni 
and central portions of the Territory. The immigration into these sec- 
tions aggregates 6,000 persons yearly, ftnd the increase forthe Territory 
for the last ten years will avemge fully ll(,000 per annum. The returns 
from the different counties to the Territorial auditor for the present jear 
show a total valuation of i'37 ,2iiit42iA7 . 

Arable land with wat«r that sells at from $20 t« #75 per acre is as- 
sessed at from $5 to $15 per acre. There are assessed 6,985,358 acres 
in the Territory, about 5,000,000 of which is embraced in the grant to 
Atlantic and Pacific itailroad, and assessetl at 20 cents per acre, which 
is being sold at from $1 to $IU )>er acre. The entire valuation on laud 
is $3,285,212.60, on landeil improvements $1,031,440.83. There are as- 
sessed 652,718 head of cattle; the actual numlter iu the Territory will 
fall a little short of 2,000,0(Kl. The estimated population is by counties 
as follows : 

Yavapai 1R,UOO 

Marinupa : Ifi.tJOO 

Apacbe 12,000 

Mohave r., 000 

Oilft 5,000 

Graham 12,000 



CocliiBB 14,000 

Piiiia H,CIOO 

Pinal 8.000 

Yuma 3,000 

Total 105.000 

The lands oorered by canals and ditches is in — 



ApBohe Connty 6,900 

Yavapai County 40, SCO 

Gila County 7,fi00 

Pinal County Tl.fiOO 

Gratara Conuty 47,000 

Maricfipa Connty 321 , 000 



Yiuna County 40,000 

PiDia County 7.M0 

Cocliise Connty 2:!,f>00 

Mohave County 1,000 



'otal 5tiu,4ii0 

Of land requiring no irrigation the amount entered and occupied is 
estimated at lflO,<»00 acres, lying principally in the counties of Apache, 
Yavapai,Graham, Pima, and Cochise, of wliich one-half has been cropped 
the present season. 
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The valae of the agricnltaral prodact varies according to locality. In 
this valley the tSalt Uiver hay is baled at $5 per ton ; in Yavapai and 
Apache Counties at 820 to $25. Barley is worth here 75 centa per 
hnndred ; in other counties from 81 to $2.50. FTuit here is -worth from 
$20 to $40 per ton ; in other counties from $40 to $200. Land in alfalfa 
or grain here gives a return of from $15 to $25 per acre; in other coun- 
ties froio $30 to $50. Fruit in this and the Gila Valleys gives a return 
of $100 to $200 per acre, and in otber localties more or lessaccordlDg to 
yield. The value of product from every acre of land cultivated in Ari- 
zona can safely be placed at $30, which will be largely increased in the 
southern valleys as the orange, hg, grape, apricot, and other fruit-trees 
and vines now being planted come into bearing. 

The vaine of the products of the Territory for 18S9 vas as follows : 

Agricoltaral and horticultural $9,207,000 

Livft-Btock — horsea, sheep, andcftttle 6,000,000 

Gold and Hilver 4,4»1,500 

Copper 2,000,000 

Lumber, wool, etc 1,500.000 

Total 23,138,500 

In the Territory the amoont of land that can be reclaimed throngh a 
proper system of reservoirs and canals, conserving tbe storm-water for 
irrigation, is very large, being variously estimated from 6,000,000 to 
8,000,W)0 of acres, fully two-thirds of which, lying below the thirty- 
fourth parallel and not in the mountains, can be made available for the 
cultivation of those citrus and deciduous fruits that make hortieultare 
most profitable in all semi-tropical countries. 

Mr. Farish, immigration commissioner, from whose report the fore- 
going is condensed, testified as follows as to fertility : 

We ^Tow as fine lemons as yon nould wish. Along at Florence they have grown 
splendid oliTea. In this valie; onr olive trooH are not far enough advanced to tell any- 
thing alioiit; but tbey have grown tliem up tbere. We have planted out here some 
22,000 orange trees, experiments in growiug that have been auccenefal. Peaches, 
peoTB, and apples are not so good. They grow to great perfection so far as si^e is 
concerned, but the; lack flavor. We grow the crab-apple, prnnes, and dat«a. Every 
variety of figs is a natural product here. The date is produced here seven years 
from tbe seed, and in bnncbes of from 5 ta 'i^ pounds. And we grow wheat here — 
I should think about 1,800 to 3,000 pouuds to the acre. The yield of harley is from 
a.OOO to 2,500 pouuds to the acre, and sometimes as bigh as 3,000 and 4,000' pounds. 
Alfalfa is the priucipal orop. We cut that from three to four times a year, and we 
cut iVom 6 to S tons to the acre. 

The total area of ditch conetractlon and acreage uoder water is esti' 
mated as follows : 
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These figures are entirely taken from county reports. The ditch sys- 
tem constructing in Tuma County will, when completed, have a total 



DlSTEIBUTINa DITCHES OF MABICOPA. 61 

length of 241 miles and an acreage of 207,000. The total cost will be 
$1,318,000, or nearly $5,500 per mile. The canals uuder way ia Mari- 
copa County will, wUen completed, cover 404,900 acres and have a total 
length of 425 tniles. Apacbe County reports 150,000 acres reclaimed, 
Pima County 2,50O,O0U'acres, aud Cochise 310,000 acres. Of the area 
" under ditch " about two-tliirds are actually cultivated. 

THE FBETILB HALT EIVEE VALLEY. 

Maricopa County is tbe central and, agricultarally speaking, tbe most 
importaut section of Arizona. From a report tbe following statements 
ate quoted : 

In tho Solt Eiver Vallej the followiDg canals have been taken ftom tbe Salt River: 
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These water-ways cover iu the aggregate 250,000 acres of land, of which II 
Aave been reclaimed and 135,000 acres are annually cnltiv»te<l. 
On the Gila arc tbe following canals which have been completed : 
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Besides which are tbe following oauals now in prooess of constructiou : Tbe inoD- 
arch ditch, 8 miles long, which will cover tl.000 acres; tbe Oila Ktver Irrigation 
Company, which takes the water at Ulaclc Butte, lielow the mouth of tbe Hasaa- 
jamjia River. The company have 12 mites of tlieir canal completed and propose to 
put m a dam 1,755 foot long and 75 feet higli, and carry the water south and sotitb- 
ivoet, taking in the entire valley on the south aud east sides of the river to tbe tine 
of Ynma County, making a canal 75 miles long and covering 500,000 acres. The Gila 
H«ud Caual Compauy Btarts from Gila Bond on the south side of the river. Tboy 
have completed 22J^ miles of the canal, which is to have a total length of 30 miles and 
cover 18,W0 acres. Under this canal abont 3,400 acres have been cultivated thissea- 
Bon. The same company are buildinc a large canal, taking the water about 2 miles 
ahove and i-anniii|^ southwesterly a distance of 50 miles, iuteudiug to reclaim tiU,000 
aures, much uf which bns been filed upon. 

Owing to the dryness of tbo atmospherB. the evaporatiou is very great in the val- 
leys. During thosnramer months it will average aljout four-tooths of an inch every 
twenty-four hours, so that reservoirs sh on Id, wherever possible, be constructed in tbo 
higher altitudes. 

In the irrigation of lands it is tbe (;eueral policy of our people to flood them in 
winter, when water is abundant, wh icb, by creating a reservoir of absorption, make 
frequent aifd heavy irrigations nnnecessary dnring the months of June and 
July, when water is scarce. Since tbe tirst settlementof the valley of the Salt River 
the water has risen 30 feet nearer the snrface. In some places fruits and alfalfa are 
grown withont irrigation. It seems resBonable to suppose that when tho lands on 
the high mesas alonf^ the foot-hill mountains are more generally cultivated the area 
of land requiring no irrigation will be very largely extended. Another fact is notice- 
able: The water used in irrigation, except thatlost by evaporation, percolate nth rough 
the soil and finds its way back to the river. More water flows into the Gila from the 
Salt River in the dry season, covered by the months of May, June, and July, than 
before the first cunal was built iu tbe valley. Forty miner's inches of water isoaloa- 
Isted to make a enbio foot flow per second. Due miner's foot is sulficieut to cultivltte 
Socces iu grain or aU^a, aud 5 acrea in finiite or vineyard. 
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TbHpTtDcipal};raluoropaof thucouiityarewlieatawl bailey. The postseaaoii there 
hn» btien prodiK^eil about 40,0011,01X1 iioiiuits orbarluy and about 30,000,000 [toDniU of 
wheat. The yield of wheat la from 1,~20U tu 1,W0 pouudH |ier acie, aad of liarley from 
1,H00 to 3,000 poiindaper acre. Hoi^hiuu aad augar ouae ure i;rowQ to a couaiilnrable 
extuutfortheeugarthey oODlain aud for feed. Com ixiiotextenaively raised, being 
confined to a few bundled uurcHeauh year. Oata are a nati.ve of the (iujl, and are cii C 
in quantities evey year fur hay. Ti^iothy, Bermuda, and blue grstaa du well, but a1- 
falla iathe principal graae grown. Ouce rootud, itrerfuirea no attODtiou except tu ir- 
ligale it three or four times ilnriug th« year ; grazed, au acre will slip port two and 
a half head of horeea during the year, and fiom ten to twelve head of aliaep or hoge. 
It can be cat from four to Hve timua annually, ami yields from 6to Ij tous to the acre 
The hay is very nutritious, andaaa pasture for all kinds of stock cannoCbeiiurpaaaed. 
Three and four year old steers driven from the raugen upon alftilfa pastuTas gain, tf 
poor, two pouuils pec day for the lirat three uionths, becommiug at the end of that 
time, most escelleut beef iu any market. 

The moannite and cottoiiwood are uative trees, but the ash, cork elm, pepper tree, 
eatalpa, willow, umbrella, louibardy poplar. North Carolina poplar, mulberry, paliu, 
luagnolia, louust, uuil tamarack have been iutroduced with marked buccqbs. 

Up to Ave years ago very little fruit of any kind was i;rowu in the county, aod 
that only by way of experiment. Since then the planting of orcharda anit vineyards 
baa increased every year. It has been fully demonstiated that no butter section 
exists for the growing of nearly all citrus and deciduous fruits. In the Lower Gila 
Valley lemons, oranges, ft|>8, grapes, and pomegranates can be grown iu great per- 
fection, but it is uot wuli adapteil to the culture of other fruibi. In other portions 
of the valley, and through the valley of the Salt River, peaches, pears, apricots, pome- 
granates, figs, French [icunes, apples, oranges, ahnondn, quinces, dates, black berrioH, 
and Btrawberries, and every variety of grapes, grow in perfection. 

There are now planted through the Salt River Valley 8,000 acres in vineyard and 
3,000 in orchanl trees. Of oraaces 200 acres are iu cultivation ; from uxperimeutB 
made the growing of this fruit will be a success. Olivea have been planted in an 
exporimental way. It ia too soon to speak c<iofidently as to the results, but as they 
have been succeesfuUj cultivated near Florence, in Pinal County, there seems to be 
no reason to donbt that good rosuUs will attend their culture iu thia county. Apri- 
cots, peaches, and kindred frnita bear beaTily, yielding &om 300 to 500 pounds per 
true. Vineyards iu full bearing give from fitoijtons to the acre. Raisina have not 
yet become an export commodity with ns, but will be in a short time; the muscat of 
Alexandria grown in this valley contains a greater quantity of aaccharine matter 
than elsewhere, and from experiments made in raisin making we are justified in the 
statement that 3 pounds of this grape will luake 1 pound of raisins, whjcli is greater 
than in any partof this habitable globe. Another advantage which onr county has 
in the prosecution of this indnstry over raisin districtH of Spain or California is 
that the drying and curing can be done in the opeu air without damage firom rain or 

Some experiments have been made in the manufacture of sherry wine, with satis- 
factory results. All our wines have a strong sherry flavor, and export viticulturista 
wlio have examined into the matter claim tliis to be the only port aud sherry district 
in America. On this subject the Hon. .T. De Barth Shorli, commissioner at large of 
the State Viticultunst Society of California, writes: "I directed what ahould be done 
with one barrel of Bo-ca!le<l white wine, from the Salt River Valley, as a matter of 
exi>eriment, and upon examiuation a few months later, found, as anticipated, it had 
turned into a sherry of moat oxcellout quality. I have no hesitation in saying that 
the Phoinix country is theouly port and sherry country in America; so far as known, 
and with traine«l judgment in the selection of proper varieties of grapes adapted to 
your conditions, wines of the hij^liest commercial value, if scientific methods be sub- 
. stituted for those now in vogue iu the manufacturing of the wines, will be the inevit- 
able result." 

The growing of early and late vegetables will also, when railroad &cilities are 
eeneral, be a source of great profit to the people of this country — a country that pro- 
iliioea fresh fruits aud vegetables every month in the year ; where grown in the open 
air peaches, tigs, tomatoes, and cantaloupes can be gathered in December, aud wbcre 
the soil, a rich alluvial, varying in depth from 10 to 12 feet, inexhaustible in 
its durable fei'tllity, will assuredly be the center of a groat and prosperous community. 
Such are the mesa lands of thia county. When reclaimed all vegetation has most rapid 
development. 

The Cottonwood and North Carolina poplar grows from 18 to 20 feet in a season, 
fruit trees from 12 to 15 feet, grape-vines from 25 to 40 feet. 

The Indians occupying a reservation iu this county have cuUivated their land for 
two hnudrod years without apparent injury to the soil and without change of aeed. 
After their crude methodof farming they raise better crops of grail) th^li^nboiveBtect 
IB anyof the wheat^growiuj; (Jietticts ii) tl(o Miwieaippi Valley, 
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OQLOBACO AND lUBIOAl'lON. 

CoIoTa(io is as aotitble for ttie t>li.v»it!iil tliila it offers in relatioQ to irri- 

gatiou as it has already lieeii shown tube in tli» Iv{>til aspects thereof. 

Prof, L. G. Carpenter, of the Statu agriuultuMi uullege, reported in 

Jiiimarj, 1890, the fuliowiiig an the 

Appranimate anaa " iinrfor rfid'ft " i» Ciiloriiilo, 
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By this table the total amoaat of land auder ditch in Colorado at 
present is not far from 4,51)0 square miles, or 3,000,000 acres. The 
amount of land actually irrigated can not be so reliably estimated at 
present. It is much less than that under ditch. 

Professor Carpenter estimates the total irrigated an not over one- 
third. This is apparently below the actual results. State Engineer 
Maxwell had presented in September, 18811, the following figures as a 
carefnl statement of the area east of the Rocky Mountains : 
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Id the three eastern divisions there are also one linudred and sixty-two 
reservoirs, with a record capacity of 5,319,939,788 cubic feet, capable of 
famishing one acre-fuotof water to each of 122,199 acres. The total num- 
ber of ditches, large and small, in the State is estimated at 2,000, and 
their mileage at 5,000. The duty of water is placed at 1.45 cubic feet per 
second for 80 acres. In some sections it is over 100 acres, however. 

The State engineer, Mr. Maxwell, has reported the following : 

For the distribution, under the irrigation laws of thin Stale, of the water from the 
natural streams to the irrigating canals, ditcbee, and reservoirs, tbe State is divided 
into tax irrigatiou divisiona anil ei^tj-eiKbt water districts. 

Id a genei^ way, the first divisloa comprises that portion of the 8tat« which is 
drained by the North and South Platte Biversj the second division of that portion 
drained by the Arkanuu Bivet, and the third division of that portiou drained by tbe 
Bio Grande. 

' These three divisions oompose the " Eaatecu Slope," or All tiuA pwt of the Stete 
vhioh dntiiH into tbe Golf oi Uoxico. 
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BAftTKRH aVOPtt. 

Talmlaltd tlaUmtHt $koti)ing the number of miUa of irrigaling cauaU anddilehei, t 
beT of acrea oflaad VMder such canal» andMlclui, and the nuntber of aonaitf lai 
allg irrigated by »ucH canata and ditcben. 



rCumpUed frooi daU In th« State eaiUuwr'a . 
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Note Thia total amomit of water woald fnnileh 1 Jbot in depth of water for 122,129 acres. 

ITS AGEIOULTnEAL PEODUCTIVBNESS. 

Colorado ia especially adapted to the prodaction of the graina, 
grasses, and roots of the temperate zone. The eastern ibot-hills are 
tcinnd valaable for the fruits thereof, while in the valleys of the west- 
ern slopes the finer fmits, such as grapes, apricots, etc., can be profit- 
ably raised. In the San Jnao, to the eontbwest, the semi-tropical 
138 A I.— AP YOL IV 5 



:;, Google 



66 IBBIOATION m THE UNITED STATES. , 

Anits and crops will be cultivated saccessfuUy on the mesa and valley 
laada. 

Of the area of Colorado, 98.2 iter cent, is not iu farms. Of tillable 
laud the area is 23.8 per cent. ; grass laod, 29 ; woodland, 3.S ; and the 
uiiprodactive is rate<l at 43.i per cent. Colorado stands as to produc- 
tivity as tbllows : 
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From 1884 to 1889^ the public domain lyiug within the borders of 
Colorado has been occupied to the total of 9,155,561 acres. This is 
within less than 1,000,000 acres of the total amount of arable land 
which, in 1380, the public lands couimission declared was the whole 
arable area left for settlement. It is evident that the specialists do not 
know all the facts or are able to accurately forecast the future. 

ONE OF ITS LABOE IBRIOATED ABeAS. 

In the San Lnis Valley there is 168 miles of ditch. One canal, known 
as the Kio (iraude Oanal, is the larg^t in operation at present in the 
West. There is 312 miles of ditch system. The canal at the head is 
SO feet wide on the bottom, and will finally supply water to about 
240,000 acres of laud. The conditions and character of the soil of the 
San Luis Valley, on the Eio Grande River, in the southern part of the 
State, are different from other sections of Colorado. That valley 
has an area of 5,000 square miles, and probably 3,000,000 acres couid 
be redeemed if the water is there to do it with. Altogether, iu the San 
liuis Valley, there are above it 1,150 or 1,200 miles of oanal, snpply- 
injj about 1,500,000 acres of land. The water supply is not sufficient 
to irrigate those lands at all times. 

The Bio Grande Biver carries a large amount of flood water during 
the sntnmer months. There are probably six weeks during the average 
year when there will be suflcient water to irrigate the entire valley if 
It could be relied upon. There are line sites within the moantains adja- 
cent to the valley for building reservoirs. 

In order to redeem that entire area it is necessary to conserve the 
water. With tlmt area 150,000 or 200,000 people can be supported, but 
with the present irrigating facilities and water supply not more than 
50,000 people. The soil is good. The altitude is about 7,500 feet, but 
the latitude is such that it gives a good locality for irrigation. The San 
Lnis Valley, the largest valley in the Eocky Mountain region, has a soil 
somewhat peculiar and different from the soil on the eastern slope of 
the mountains. It is underlaid by a heavy stratum of drift. 

Artesian water is found in the Sau Luis Valley at a depth of 800 
feet, a very full flow of water that will cut a flgnre somutime in the 
progress of irrigation; bnt even with such artesian and all the surface 
water, the valley will not be reclaimed without storage. 

Most of San Luis Valley is still public land, but the State has 
some 200,000 or 250,000 acres therein. In order to induce capital to 
vinest, the State has passed a law providing for the sale of the State 
land in alternate quarter sections at $1.25 per acre to any company 
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that would build a cacal large eoougU to dupi^iy tbe entire area. They 
require the canal company to make a contract and give a bond and 
supply that land. Capital ia not, however, ready to go in and investi- 
gate and make the expensive esaminatiou necesjsary to ascertain whether 
sack canals are feasible. There are a number of canal and other irri- 
gating pi'ojects, especially in the western and southwestern portions 
of the State, that would be undertaken if it could be demonstrated they 
were feasable, but in order to demonstrate that it would require the 
expenditure of considerable money. 

If the information could be got and promulgated,' showing that these 
schemes are feasible, capital might be induced to go in and construct 
them. That is especially true iu Grand Valley. This valley, extend- 
ing from Grand Junction over to the valley of the Green, in ijtah, em- 
braces a fine section of laud, but to build a canal that would reclaim 
the whole of tbe land that is irrigable therein would require much 
money. Beconnaissances have been made to ascertain thatj and it 
was ascertained that the canal would co^t probably 82,500,000. 

THE HISTOEY OF GREELEY AND THE FIEST lEElGATION COLONY. 

Union colony is situated in Weld County, State 6i Colorado. It was 
located in the spring of 1870, and the town of Greeley was laid out and 
building and other improvements commenced at the same time. The 
town is located in sections 5, 6, 7, and 8, township 5 north, range 65 
west of tbe sixth principal meridian [ latitude 40° 25' north, lougitiide 
27° 48' west from Washington ; elevation above sea-level, 4,800 feet. 
At the time the colony and town were located the whole country was, 
with few exceptions, in its natural state, no improvements having been 
made except in a small way along the river. A few small irrigating 
ditches had been built to water portions of the low bottom-lands, and 
sufhcieDt farming had beeo done by the early settlers to demonstrate 
the fact that good crops of all kinds usually grown in this latitude 
could be raided successfully. 

The mesas or uplands were regarded as worthless for farming pur- 
poses, and only valuable for graziog, many of the best informed ex- 
pressing the opinion that large and long irrigating cauals to water the 
higher lauds would be a failure. In support of this view it was said 
that the water would seep out and be lost before muuing in a caual any 
great distance, andtbat the land would be quickly exhausted if farmed, 
and various other reasons why upland farming would be liable to prove 
unsuccessfnl were poiuted out. 

Notwithstanding all tbe uucertaiaties that must be encountered, the 
projectors of "The Union Colony of Colorado," located in the Cache la 
Poudre Valley, purchased the land they required from private owners, 
andtheDenver Pacific Hallway Company homesteaded and pre-empted 
Government land, laid out the town, and proceeded to build irrigating 
canals to water the same. About 2,600 acres of land was bought of pri- 
vate owners for $28,000 and 9,300 acres of tbe railway companv for 
t31,000. 

The colonists contracted with the railway company for all the land 
ovned by them lying within tbe colony limits at an average price of 
$3 per acre. The Government land was acquired by the colonists under 
the homestead and pre-emption laws. The total amount of land orig- 
inally occupied by the colony was about 30,000 acres, and remains about 
the same. Soon after locating tbe colony built a fence some 40 miles 
in length, inolosiiig all their lands, including the town. This fence is 
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Still maiDtained, having been legalized py an act of the State legisla- 
tare and beiug inauitged l)y a fence company. Each piece or parcel of 
land pays an animal tax lor ltd maiutcuaucc, tlie annual aasessmeoC 
being about $10 tor eacti SOaeres, and in like proportion tbr larger or 
smaller tracts. No stock oiaiiy kind is allowed to run at large inside 
of this fence, and none have lound it necessary to fence their premises, 
either in town or outside, except for their own convenience. The colony 
originally divided the land owned by them outside of the town limits 
into lots of 5, 10, 20, and 40 acres each, according to their proximity to 
town, and deeded them to members, with perpetual right to water from 
the irrigating canals, for $150 each. 

Other members bought land of the railway company for $3 per acre 
or homesteaded or pre-empted Government land. To these the colony 
sold right to water in perpetuity for $160 for each 80 acres. All water 
rights are tajed annually a sufBcient amount to pay for superintendence, 
maintenance, and improvement of the main canals, generally from 812 
to $24 annually for each 80 acres and in proportion for smaller subdi- 
visions. Few of the colony farmers have more than 160 acres ; gen- 
erally they have 80, and in some cases as low as 40 or even ao. 

The land occupied by the town, some 800 acres, originally cost the 
colony about $10 per acre, or $8,000. It was subdivided into aboat 
fifteen hundred lots of suitable size and sold to members at an average 
price of about $300 for each ($50 for comer and $2.5 for inside lots), 
making about $45,000 as the amount received by the colony for lots. 
The cash valne of such lots was lawfully $300 each, making $450,000. 
The outside or farming land originally cost members about $5 per acre 
with water, and is worth $30 per acre cash, with actual sales at $35 
and over for land with no improvements except plowing and ditches. 
Including water right, the colony having long since sold all the land 
and water owned by them and transferred all their right in the main 
canal used by the farmers to a corporation composed of farmers 
operating under it. This company issued its stock to the water- 
right owners on receiving a deed for their interest, each share of stock 
represeuting water for 10 acres. In 1878, when this transfer was made, 
the par value was $40 for each share, making the value of an 80-acre 
water right $320. In 1881 the price rose to $100 per share, and it now 
sells at $100 to $126. This stock has actually cost the original owners 
about its par v^ue, $40 per share. When land is sold including water, 
the stock is transferred. Nearly all the larger canals are now owned 
and managed by corporations who have power to levy and compel pay- 
ments of assessments and divide the water equitably among the users, 
thus preventing nearly all the trouble which formerly attended the 
management of the earlier canals. The water costs the fanner the same 
whether he is situated near the head or at the terminus of the canals, 
and the same principle has been adopted in the management of the sub- 
ditches or laterals, as it has been found that no canal from which a num- 
ber of individuals receive their water can be successfully operated with- 
out a competent head. 

TTnien Colony constructed two irrigating canals and one for power 
and irrigation. The first canal built was for the purpose of supplying 
the town and adjacent lands lying along the south side of the river, 
This is called canal No. 3. This canal was taken from the river about 
6 miles west of town, and was run on a grade or fall of about 3 feet per 
mile. Its original size was 8 feet in width at head, and somewhat 
smaller opposite town. Its length is 10 miles. It terminates on the 
delta between the Platte and Cache la Poudre Rivers. As originally 
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constracted it would carry about 50 cubic feet of water per second. 
Original cost about $10,000. It has since Deen enlarged and improved, 
its present capacity being over 100 cubic feet per second. Cost to 
present time, including dam at head, about $25,000, 

The second canal built by the colony was taken out the river, about 
15 miles west of town, for the puriiose of watering the farming lands 
north of the river. As originally constructed it was 10, feet in width 
on the bottom at the head and for the first 6 miles, and gradually di* 
minished in size towards its terminus, its total length being 26 miles. 
Grade or fall, 3.2 feet per mile; capacity, 110 cubic feet per second. It 
was calculatm to water some 20,000 acres of land. Its first cost was 
$25,000; has been enlarged from time to time, its capacity now being 
585 cnbic feet per second. It will furnish water for 25,000 acres in cnl- 
livation, with the usual variety of crops. Cost to date, $80,000, or 
about $3 per acre for land watered by it. It is now 25 feet in width 
on lottom at head, and for the first 10 miles carries water 4.6 feet in 
depth, and is 30 miles in length. The number of water rights of 80 
acres each is 320, giving over 1.8 cubic feet of water per second for each 
80 acres, less about 10 per cent, for evaporatioQ and seepage, or about 
1.6 cnbic feet per second for useful efi'ect. As new land in wheat re- 
quires about 1 cubic foot of water for each square foot of surface for 
first watering, it would take over twenty-five days to water 80 acres 
with one water right, but generally only a portion of the tract is sown 
or planted the first year and less water is required after the first thor- 
ough irrigation. 

Very much depends on the surface quality of soil and subsoil and 
amount of nataral moistnre in the ground, so that no very definite in- 
formation can be given as to the amount of water necessary to irrigate 
a certain piece of ground. The usual experience is that a cnbic foot of 
water per second waters from 50 to 60 acres of land sown or planted 
with the usual variety of crops. In town more than double that quan- 
tity of water is used, as the more a stream of water is divided up the 
less ground it will water. The farmers find it to their advantage to use 
two or three water rights when irrigating a favorable piece of ground 
by changing with their neighbors. The Oache la Foodre Biver, from 
which the colony ditches are taken, generally famishes enough water 
when most is needed. There is generally sufQcient snow or rain to start 
crops in the spring and' keep wheat and oats Rowing until the 1st of 
June. ■- 

During June and July the maximum qaantity of water is fiowing in 
the river, and It is during these months that most of the crops mast be 
watered. The amount of water flowing in the river each day is ascer- 
tained at a gauging station located above all the canals, and the amount 
or proportion of the water to which each is entitled being known, the 
district commissioner or superintendent is enabled to divide the water 
equitably to all. The river or district commissioner is not usually called 
on unless there is a short supply of water, which usnally occurs in the 
latter portion of the season. The water commissioner on each canal 
divides the water to each sabditch or lateral, and the users divide it 
among themselves. Since the i)re8ent State laws regulating the division 
and distribution of water were enacted and put in force very little trouble 
has arisen in regard to the use of water for irrigation purposes. 

The maximum amount of water flowing in the river each year is 
very variable, ranging from less than 2,000 to over 6,000 cubic feet per 
second. As the canals taken from the river have a capacity and use 
for over 3,000 cubic feet per second, it will readily be seen that there is 
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an elemeut of uncertainty aa to water sup]>ly and tbe future extension 
oi the in-ieatiou aystein. Water has already been appropriated and 
canals bnilt sufficieat to water over 200,000 acreit ia this valley, and it 
13 not probable tliat tliis ainouDt will be very materially increased. 
Tiio total aniouDt of water iJowiDg in the river duriog the year wonld 
water more than double this qiiautity of laud, but it can only be util- 
ized by a system of storage reservoirs. Comparatively little has as yet 
been done in the way of storing water in the State, aud it is not proba- 
ble that much will be done for mauy years to come. Some natural 
depressions or basins of moderate capacity are used for this purpose 
where they chance to be available, but no purely artificial reservoirs 
worth mentioning have as yet been constructed. 

The great expense of building and maintaining large reservoirs 
makestit extremely improbable that our water system will be much 
extended in this way. Iteservoirs to be of any use must be situated 
above the land to be watered, aud where constructed in this vicinity 
on a small scale the land lying adjacent to them has generally been 
spoiled by the seepage. The parties owning land which is damaged 
by sUch seepage usually compel the owners of the reservoirs to stop 
using them for storing water. Tbe intluence of irrigation on the 
humidity of the atmosphere is very slight, being almost entirely local, 
and on new lauds, outride of the irrigating canals, farming would be as 
certain to prove a failure as it would twenty years ago. 

If any climatic change everoccurs in this locality whereby the humidity 
aud annual precipitatioa is permanently increased, it will not be due to 
the feeble efforts of man. The annual precipitation about Oreeley is 
from 12 to 20 inches, the average being 15 inches for the last twelve 
years, as observed in Denver. The destruction of the timber in the 
western mountains must injuriously affect the water supply during the I 
irrigatiug season by leaving the snow exposed to the direct rays of the • 
sun, causing it to melt quickly and run off. The advance of the farmers 
from the East with a solid front, plowing up the entire surface, may 
produce some change. If the annual rain-fall was double what it now 
is, farming could not be carried on successfully, except in favored io- 
cahties, the evaporation being so rapid during the growing season. In 
Greeley, situated on what is called the second bench or bottom, some 
25 feet above the level of the river opposite, gardens and lawns must 
generally be watered every week or ten days in dry weather, and the 
farmers do not stop irrigating on account c^f an occasional shower. 
Much as such increase of natural moisture may be desired, there i6 no 
good reasons for expecting it, though there is a reasonable certainty 
of producing a more equalizing distribution of local rain fall, through 
the effects of cnltivation ou the humidity of the soil, and by the indu- 
ence of wind-breaks and other tree plantations in destroying the desicat- 
ing effects of the hot winds. * 

Although this town and surrounding country has been irrigated for 
mauy years, raising the ground water, in portions of both town and 
country, nearly to the surface, causing it to partially fill many of the 
cellars under dwelling houses, no malarial diseases have been prevalent. 
Tbe surface soil is generally a clay or saudy loam, from 5 to 10 feet in 
depth, underlaid with clear sand or coarse gravel 25 to 30 feet in depth, 
which affords a good uatural medium for the rapid transmission of sur- 
face water to lower levels, but within the last few years more water has 
been run on the surface in town than the natural drainage will carry 
away; and we are now coastructing deep drains to prevent tbe water 
from rising above a certain level. Said drains are located from 8 to 10 



THE CROPS AND SMALL FARMS NEEDED. 71 

feet below the surface and have a good fall to the river. Oar farmers 
do not keep mnch stock, as they do dow, as formerly, have outside range 
for them. Alfalfa is growu by nearly all our farmers and yields heavily. 
It is asually out three times, giving from 4 to 7 tons per acre annually. 

The nsual variety of crops is raised, wheat, corn, oats, and potatoes 
being the principal ones. Wheat is still the main crop, and the quality 
and yield are generally good. It produces on an average over 25 bush- 
els per acre, when properly put in and attended to. Average of all 
sown, about 20 bushels. Corn is quite extensively grown, and yields 
from 20 to 40 bushels per acre; oats about the same, and potatoes from 
none to 100 bushels per acre, much depending on soil, season, water- 
ing at proper time, blight, bugs, etc. In town and vicinity market 
gardening is successfully carried on. Of fruits, strawberries and rasp- 
berries are the ones mostly grown for profit. Staudard ap;iles are a 
failure, but most varieties of crabs do well. It would be difficult to 
give the aggregate amount and value of all crops raised in this colony 
without having the report of the State census, taken last year, which is 
not now available. N^early all the land in the colony has b^en farmed 
contiDUOUsly for the last ten years, and much of it longer, but its fer- 
tility does not seem to decrease. 

Crops, when properly rotated, do as well now as when the land was 
first broken. Scarcely any fertilizers are used on the farming land, 
and straw is usually burned to get it out of the way. The water used 
in irrigating the land carries a great amount of fertilizing matter, 
which is evenly distributed over the surface, fully replacing what is 
taken from the soil by the crops grown on it ; and it is the general 
opinion of those most conversant with the subject that the soil is prac- 
tically inexhaustible. 

THE mPOBTANCE OF SMALL FABUS. 

Thomas P. Dunbar and J. R. Burton, witnesses before the Senate Com- 
mittee on Irrigaton, stated as to small farms : 

Tbat they produce a, better class of cropB, fruit, TegetableB, hopst, and ho on. There 
in a large demand for hops. I know a man making (300 or $400 an acre on hops, and 
a man can easily make 0100 an acre on alfalfa. To get tbe beat results a man must 
have a email area and caltivato closely and have aeupply of farm-yard manure. Oar 
soil here is very heavily charged with mineral matter and is very deficient in manure 
material. He must grow a Tariety of crops. We do not want men to raise a lar^e 
surplus, but ive waDt large communities' and to have tbe land more closely culti- 
vated, 8o ae to bring our population oearer toRether, and have them produce every- 
thing tbat men can and need to live upon. That is what brings wealth into any 
Stat«. All onr immigration comes from non-irrigated districts. Everything here is 
new to soch immigrants. The conviction is forced on my mind that a man is better 
off with 40 acres thoroughly cultivaled than 160 acres half cnlti vat ed. Yon can not 
coQvioce tbe immigrant of it, however. 

My observation is that a man is better off .ritb 40 acres in the arid belt with every 
foot of it well cultivated, and his crop tboronghly attended to, than he is to have 
mo acres skimped over. The man with 40 acres in the arid belt, well cnltivated, will 
make more olear money in the end. I will lend him 'iri per cent, more money on 40 
acres of well cnltivated land than on 160 acres half cultivated. The men tbat have 
a section of land have to have machinery and all Iliat. Then a man's water-right 
will go farther on a small farm. His supply of water woold have to be all pot on at 
tbe same time. One great thing is to ptoteot the land from the rays of the sun to 
prevent baking. You can not do tbat with a very large farm. I have often gone 
luto an alfalfa Held where tbe alfalfa grows half an inch a da; in the warm weaUier, 
and within two or three weeks after it bad been irrigated the crop was up 6 inches, 
which would prevent the l.ind from being dried up. I have picked up there as damp 
a piece of soil as was wanted. On the other hand, I have been in a wet field that 
had been irrigated ft few days before, when there was nothing to protect it from the 
rays of tbe sun, and the soil was baked bard. 
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With regard to the homestead law, I believe a nitut ihoald not be allowed to pre- 
empt more than 40 acres of land in the arid ref^ion, 1 beli«Te the homeatead law 
oaght to be ameuded Bo that one person could not aoqnire mora than 40 acres of laad 
under its provisions iu the arid region. My reasons for this position are, first, the 
average farmer conid make more Inotie; fanning 40 acres of land by irrigation than 
he can a larger amoont. The homesteader is a poor man, generally. He mnst bor- 
row the money, at a very high rate of interest, with which to improve hit land and 
live npon it to provide himself with the neceasary farming implements. He mnst 
go iu debt for water, and wait for the harvest season for any letams &ora his toil 
and expenses. If he has 160 acres, his great desire to improve It all canses hifn to 
bay too much water, too much farming machinery — in short, it canees him to shonl- 
der too mnch debt. His taxes and expenses are greater, and he is not capacitated to 
farm so mnch land, and farm it well, and the result is his harvest is no gieat«r than 
it voald have been had he oarefally cultivated a smaller tract. Instead of getting 
ont of debt and saving a little spare money to invest in live-stock, or to help develop 
some other industry in his immediate locality, at the end of ten years he is above the 
average farmer if his quarter section is not mortgaged and a large share of his eani- 
Ings cu>eB not auunally go to the taoney-loaner. 

Then, again, it is fsj better for the ditch company for the farmers to bave small 
holdings of lands. They are enabled to pay out on their water-rights, or to keep np 
the water- rentals. Bnt a still greater reason is that, if the homesteader conld not 
secnre bnt 40 acres of land, the opportunity for speculators to secnre the land In the 
arid region by engaging professional homesteaders to prove np and obtain title would 
be greatiy lessenM. l^ere are localities where ditches or reservoirs conld and woald 
be bnilti but for the fact that speculators have obtained the land in this way. The 
interest of the ditch company and the land-owner oaght to be mntnal. Where the 
land is held by farmers/for homes, and especially where the land is cultivated, it is 
BO, and there is bat little or no friction between the owners of water and the owners 
of land. 

I also think the law oD|[ht to be changed, so as to make the caltivation of the land 
for a given, time requisite to obtain title, rather than oocnpanoy. Land thatisculti- 
vated in the arid region mnst have water. If the farm is once pot into a state of 
onltivation and has a water-right attachment there is no danger bat that it will be 
occa pied and forever after be a home fur somebody. But under the law as it now is a 
homesteader may put upon the land a trifling building, ever so small and worthless, 
sleep there occasional ly, but in reality live elsewhere, aud in a short time have 
title from the Government, called a homestead, which in reality remains wild laud. 
The spirit of the homestead law is violated, there Is no home npon the land; it is ased 
entirely for speculative parposes. I am not stating an exceptional case. In many 
localities it has been and now is the rule to obtain what is miscalled a homestead in 
this way. 

THE WATER-LAW STSTEM OF' THE STATE.* 

Colorado, tbroagh its courts as Trell as legislation, was tbn first State 
to recognize the miner's law of prior appropriation of water as applica- 
ble, with restraining interpretation, to beneficial nse in agricaltnre. The 
State hag recognized as fundamental the principle of the public nature 
and property of all natural waters lying within a region so arid that 
agriculture can not be carried on without the artificial conservation and 
distribution of the same. It has applied two qualifying interpretations 
to the doctrine of prior appropriation. One is, that the beneficial use, 
which is the basis of such appropriation of water, must necessarily be 
limited iu its application by the wants of all other subsequent users; 
that is to say, that an appropriation made in days when necessity waa 
unknown could not be construed to deprive the members of a growing 
community of their pro rata share after the first or prior appropriator 
had received his portion. The other is, that water being public prop- 
erty, the carriers of the same by means of ditches or other methods 
can claim no ownership or possession in the water itself. Their remun- 
eration is derived from the transportation and distribution through the 
channels they construct to the lands on which it is needed. 

Colorado has also declared that water companies are common car- 
riers, aud their legal status to be the same as that of railroads or 
other transportation corporations. The State, following these lines. 
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early assamed a direct supervision over the whole subject. Its area is 
divided into six irrigation divisions which are agaiu snbdivided int» 
sixty-eight water districts, each one of these representing in the main 
a distinct drainage or irrigable basin or region, deriving it's supply 
fcom some common source. The State supreme court announced this 
doctrine before it was incorporated into the statutes, declaring it to be 
the common law doctrine for tbeir conditions. Such a decision reqaires 
two acts to make it valid ; that is, tJie diversion and use of water for a 
beneficial pnrpose. 

The statutes of Colorado, therefore, divide the State into irrigation 
districtei. Under these statutes the district courts, which are the high- 
est courts of record next to the supreme court, abjudicate what we caH 
the priorities of right. These districts are generally arranged with 
reference to the natural streams, and if from the principal natural 
stream in a district one hundred ditches have been taken, the court pro- 
ceeds in the method pointed out by statute to determine the dates at 
which each of these appropriations were made when the ditches were 
constructed; the size of the ditches ; their capacity ; the degree of fall 
of the water. Then a decree is entered which declares these dates, de- 
clares these facts, and assigns the priorities to these ditches in accord- 
ance with the dates of the diversion. Under these views the ase must 
follow the diversion within a reasonable time. The decrees assign to 
these ditch priorities in accordance with the dates of tbe diversiou. The 
use is thus connected with that diversion. The question of reason- 
able time goes according to circUmstauoes. If the ditch is dug with 
doe diligence and the water is applied reasonably soon the priority 
relates back to the date of the commencement of the ditch. It must 
remain a question of fact to be determined at each particular case. This 
decree also determines the quantity going to each ditch. Tlie decree 
of a given district must be considered, and the quantity of water as- 
signed to each particular ditch or to all the ditches taken together in 
the aggregate would constitute the quantity in use or the quantity 
assign^. If there is not water enough, those having priority under 
the decree would get it first. In each district there is an irrigation 
commissioner whose duty it is to superintend the distribution of water 
according to thedecrees of the court. Tbe governor appoints a commis- 
sioner for each water district. 

PABMBBS' WATBE SBEVICB AND " EIOHTS." 

The organization of the water-carrying companies is divided into two 
classes. The mutual companies generally divide the ditch into shares — 
each person taking a number of shares — depending npou the extent of 
his property underneath. The amount of water he gets from the ditch 
depends in that case upon the number of shares he has- in the ditch. 
It is divided according to the number of shares. The stock companies 
generally sell the water, or water rights. " Water rights" is generally 
taken to mean the supply of water necessary tor SO acres of land. lu , 
such compauies they agree, if they have water, to give a definite amount 
of water, not exceeding a certain quantity. There are two general 
types of contract; first, a contract made by tbe company with a man 
to sell bim a certain amount of water on certain conditions, provided 
he keeps np his payments. The second is a water deed, which is given 
to the man in exchange for the first, when be has carried out tlie pro- 
visions of the first contract. These contracts represent the provisions 
of nearly all companies. 
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In moat cases farmers have a perpetual water right. Under a few 
canals ttiey reut water. The prices for perpetnal water rights vary 
with the different canals. lu the San Luis Valley they pay $400 — 
that is, $5 an acre for the perpetual right. In the northern part of the 
State the Larimer and Weld Company have a different piice. In the 
case of the North Poudre it is $15 an acre. The North Poudre also 
has a charge of $1,200 for aj^erpetual right. Another prevailing price 
is $800, and another one is for $1,000. The Arkansas Valley Company 
charges that much. That is for a periietual water right, bnt all sub- 
ject to an assessment for mainCenance. The formers areassesscd for run- 
ning expenses. Very frequently there is a provision that an assess- 
ment for maintenance shall not exceed a certain amount, say $10 for 
80 acres, for ordinary assessments. Then there is a provisiou that in 
ease of a very extraordinary difficulty in that ditch, or extraordinary 
repairs, they may be subject to a certain masimum assessment, $20 or 
so. The ditch company is the judge. An extraordinary assessment 
is rarely charged, even when there are extraordinary difficulties. In 
smaller ditches the assessment is more, depending somewhat upon 
the local conditions or the difficulties the company think they may 
meet. In the case of onion ditches, the associates keep the ditches 
in repair, and the prices are less, because generally the ditches are 
smaller and the expense of maintenance is less. A small ditch runs 
itself alftiost. In the small ones it is perhaps from 5 to 15 cents per 
acre per year for maintenance. Each large ditch has a superintend- 
ent, whose business it is to distribute the water. The stock owners 
appoint, or in the case of a mutual company, they have a meeting, as 
every company would have, and make their own arrangements. The 
superintendent is an officer of the company, arid he distributes the 
water according to the farmer's holdings in the ditch. In the smaller 
ditches, where they have plenty of water, each man takes all the water 
lie wants. 

Colorado has hardly grasped the idea embraced by the district system 
now being organizeil in California. To meet the evils and inequities 
which have grown up in the State as elsewhere, under the corporation 
system, an agitation has sprung into existence, on the part of the com- 
bined farmers, which makes a demand for State possession and owner- 
ship of all water ditches and their laterals. The State being a large 
owner of land has already found it advisable to construct ditches in 
certain localities in order to make its lands valuable. 

THE IRRIGATION CAPACITY OP HEVADA. 

The area of this State is 71,737,600 acres, of which the water area is 
bnt 1,081,600 acres. The timber is estimated to cover 2,600,000 acres ; 
the pastural area is estimated to be 30,000,000 acres, the mineral area 
16,000,000 acres ; the desert and saline deposit, 3,656,000 acres, and the 
agricultural area is placed at 20,000,000 acres. That is the area to be 
reclaimed, if water can be obtained. 

The State board of reclamation, appointed to consider the question 
of irrigation therein, in the report embodied in your testimony, presents 
aseriesof statements by counties, which will show an area of 17,981,000 
acres as possible for reclamation, of which area 2,198,000 acres can, in 
their judgment, be reclaimed by wells and springs that are known to 
exist. In Esmeralda County, in the southwest, there is an area con. 
sidered to be reclaimable, and also in White Pine and in Nye County, 
in the southern and eastero part of the State. There are sixty-five ar. 
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tesiaii wells in Kevada. The average altitude of the State is consider- 
ably over i,000 feet above the sea-level. It is a monntalD bowl snr- 
rounded by high ranges, and the fact that there is foand even that lim- 
ited number of artesian wells won Id indicate the necessity at least of 
ezaniining into the character of the drainage or under-gronnd water 
sapplies. There are a large number of important springs. 

The trouble with Nevada is, in the main, that the drainage area that 
win moat surely supply the water needed for reclamation is found largely 
within the limits of other States and Territories, In the north, the 
rivers head up in the northerly and northwesterly Territories. On the 
west, the easterly slopes of the Sierras are unquestionably part of the 
drainage area of Nevada, The great lalics tliat lie upon the Sierra 
Nevada are mainly upou the eastern slope of those moantains, and the 
waters naturally aud properly belong to the people of Nevada. Take 
Lake Tahoe, 78 square miles of its surface (that is, two-fifths) are within 
tbelinesof the State of Nevada; thoremalDderis within the lines of the 
State of Califoruia. Lnke Tahoe is rauked with navigable waters and 
beloags, then, to the Federal Government. It is all on the eastern side 
of the mountain. The ranges rise from 3,000 to 6,000 feet above it. 
Lake Tahoe has a drainage area of at least 1,200 square miles; the 
valley of tbe Trucliee has a large drainage area. From Lal^e Donner, 
and the other lakes that are known along that range, water can be ob- 
tained. Lake Donner iias been surveyed and its boundaties meandered. 
It is now reserved for irrigation purposes. Sufficient water can be ob- 
tained for western Nevada without the loss of a Single cubic inch tO' 
California. By the storage of water in the mountain lakesaloue, enough 
can be obtained to reclaim from 1,000,000 to 3,000,000 acres of land. 
Even if if ,b6 but 1,000,000 acres it will amply repay all its cost and 
double at once the values of the State.' 

That land is worth nothing, or very little more than nothing, now. It 
would be worth from $15 to $30anacreif it were watered. That would 
make as prosperous a community as could be formed within the borders 
of the Union. Nevada was bom during the war, and by her mines 
hundreds of millions in precious metals have been added to the general 
wealth of the country. The larger proportion of those who have bene- 
fited by that development have left Netada to struggle throagh the 
poverty and iadiflereace that are now enrronnding her people. There 
are now some 300,000 acres under fence and ditch, about 75,000 being 
cultivated. 

• To- the IG inohes stored above the 6,000-foot elevation sliouiil be added that which, 
falling below the 6,000-foot, melts and runs down iu ttio opring aud early aiimnier, 
The average depth of tbia edow is about 5} Teet, and I catimato ite quantity of water 
from my average fonnrt for snow frcshlj fallen, viz, 1 inch of water to 11 iocheaof 
enow. * * ' It can be safely estimated tbat 9,000 square miles of mouctainonB 
Barface ivill catch this amount of snow in average winters, thus giving 6 iuchcs of 
water ; this added to the amount fa,lling upon the higher altitudes gives 32 inchca of 
water, the greater part of which can be, b; careful plauning, made available -for 



There is not less than 4,^00 square miles of the Sierra Nevada Mountains which shed 
water into Nevada. Of this area 350 square miles store anuually 14 Inches of water; 
560 Btjuare miles store annually 19 inches of water; 1,330 square miles store annually 
36 inches of water. All of which that is not lost by evaporation and percolation 
comes down into Nevada, giving rise to the Trackee, Carson and Walker Givers. 

I estimate the agficnltural lands of Nevada at 21,000 square miles. This area will, 
I believe, be increased in the future by the addition of many square miles of foot-hill* 
now claased as mountains. Be that aa it may, the water supply of Nevada, as I have 
outlined, is snfBcient; to famish each square mile of agricultural land in the Stat» 
with 42 inches of water per annum. — U. S. Sitrveyor-Generat Irith, 
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IBEIQATIOK OONSTBUOTIOS IN WrOJUNO. 

Territorial Eugineer Mead reported to the Seaate Oommittee on 
Irrigation the following tabular statemeot ; 

IrrigatUm d«v«Uipm«»t iy distrtol*. 
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Ot' this area of nearly 2,000,000 acres not more than 80,000 acres are 
under cultivation other than for stock parposes. 

The best agrtcnltnral portion of Wyoming Is the northeastern. Only 
a few years ago agricultare in Johnson Goanty was not considered an 
industry worthy of consideration. This was ther fact in 1S81, as the 
following figares of assessed valuation for that year show : 



4,435 

The great distance from railroads and the demand for vegetables and 
grain for home consamption forced the people to experiment with crops. 
The result was startling, and the seqnel was that the business of farm- 
ing became a leading indnsfry within the next five years. Latid 
■" proved up" is assessed for taxation at a value of $3 per acre, inclnd- 
iog improvements. It is easily worth an average of $10 per acre. The 
foUowing table of values from the assessment roll of lands shows the 
iucrease from 1331 to 1SS7 in farming lands: 
1881 



<34,485 I 1685 $166,039 

irww 51,193 1986 229,644 

1883 66,160 1887 435,439 

1884 147,785 | 

The real taxable value of this taxable land is at least three times this 
«moant, or in 1887 $1,456,317, which is $408,619 more than the value of 
the cattle in 1881. 

But one-fifth of the lands susceptible of irrigation have been arti- 
:ficially watered. The total area of irrigable lands is estimated at 
953,000 acres, and at an average value of $10 an acre would be worth 
419,530,000. Its elevation is only about 4,000 feet. Its streams are more 
frequent and available than any other portion of the Territory. It is 
also one of the best watered counties in Wyoming, being well supplied 
with innumerable streams heading in the Big Horn Mountains andfiow- ^ 
ing generally to the northeast and northwest. The water along the 



,, Google 



AGEICDLTURE IN WYOMING AND THE DAK0TA8. 



77 • 



foot-hills 18 clear, cold, sparkliug, and soft. The soil ia black and Handy 
loam, and appears to be capable of prodacibg wooderftil crops, with 
irrigatioD, of anything that is planted in it, 

The agricultural products of the county are wheat, oats, barley, corn, 
rye, hay, potatoes, vegetables, and fruits. The yields are : Wheat, 20 
to 50 bushels per acre; oats, 25 to 75 bushels per acre; barley, 40 (o 
75 bushels per acre ; rye, 20 to 40 bushels per acre ; potatoes, gOO to 500 
bnshels per acre; hay, native blue stem, 1 to 2^ tons per acre; timo- 
thy, 2 to 3 tons per acre; al&lfa (lucern), 4 to 6 tons per acre. 

As to the future : If one-third of the irrigated lands of this county 
■were sown in wheat, at an average of 30 bushels per acre, it would yield 
2,340,000 bushels or 130,400,000 pounds, equal to 7,244 ear-loada. If 
one-third of the area was sown to alfalfa it would produce 192,000 tons 
annually, and would fatten 68,400 steers, equal to 2,900 car-loads. Not 
more than one-fifth of the lauds susceptible of irrigation have been 
watered. The possibilit.ies that may be attained when development is 
complete become enormous. 



AGBICULTUEE IK THE DAKOTAS. 



The year 1889 was one of exceptional drought.* 
presented in crops the following results : 



Even so, the Dakotas 
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TbeBe obserratioos and othere tmule show that the Dakotas have 
unfficient raiu-fuU to matare all crops, if it cotoes at the rigbt time. 
This does not always occur, and crops suft^r. Tlie table sliows 22,35 
incites of rain-fall and melted snow for the year. Beginning with Jan- 
uary, the month of the year when the least moistnre is precipitated, 
there is a slight increase of snow-fall in February, which is nearly 
doubled in quantity by the rain and enow-fall in March, In April the 
average rain-fall is 2,5 inches, or twice the dephth of moisture falling in 
the preceding mouth. This is increased thirty per cent, in May, the aver- 
age precipitation of the month being 3.2 inches, while in June, at just 
the time the rain-fall is most needed to benefit the growing crops in fhis 
region of late harvests, the maximnm precipitation during auy sifagle 
month of the year is reached, averaging 3.64 inches. Daring the last 
half of the year the amount of moisture precipitated each month les- 
sens in about the same ratio as it increases during the first half By 
seasons we hav» the following result : In the winter months the total 
precipitation averages 2.1J6 inches ; in the spring, 9.9(i inches ; in the 
snmmer, 9.39 inches, and in the fall, 3.77 inches. 

There is a difference between the eastern and western sections of the 
[two States. The line of the Missouri River will divide them enough. 
On the west, irrigation will be needed on a large scale. Storage in 
reservoirs, distribution by high line canals, is a necessity there. East of 
the river, small storage, local impound, and wells will be of the greatest 
value. 

The altitude of Dakota above sea-level ranges from 8O0 feet in the 
Eed River Valley to 2,000 on the high prairies between the large 
rivers, the average of the Territory being about 1,500 feet. The most 
elevated section is the Black Hills, frhere the prairies and table- 
lauds gradually increaw in height from 2,000 feet to the culmiuating 
points, 7,009 to 8,000 feet above the level of tide- water. 

Korth Dakota has 71,312 square miles and South Dakota 76,620, each 
one still larger than any one of sixteen of the States. The great size of 
the Territory can be understood by comparing it with foreign coun- 
tries, it being larger than England, Scotland, Ireland, and Wales com- 
bined, larger than Norway or Italy, twice the ajze of Turkey, four times 
as large as Portugal, and ten times the size of Denmark. 

The two new States are distinctly a prairie country, yet there are two 
mountainous regions. The larger of these is known as the Black Hills, 
and while it laps over into Wyoming, it covers an area in South Da- 
kota of about'4,000 square miles. The highest point of the Black Hills, 
Harney Peak, reaches an altitude of 8,200 feet above the sea, while 
other peaks vary from 6,000 to 7,500 fe^, the average elevation of the 
entire region being about 5,000 feet, or from 2,600 to 4,500 feet above 
the surrounding plains. 

The Turtle Mountain region lies in Northern Dakota, and includes an 
area of 800 square miles along the international boundary line. It con- 
sists of ranges of hills hardly high enough to be dignified by the name 
of mountains, rising, as they do, but a few hundred feet above the sur- 
rounding prairies. There are only two prominent peaks, Butte St. Paul 
and Bear Butte, each abont 3,200 feet above the sea, and only 700 feet 
higher than the rolling plains below. This region, as well as the Black ■ 
Hills, is well timbered. 

The two States have a water surface estimated at about 1,500 square 
miles. Their {trincipal rivers are the Missouii, James or Dakota, Big 
Sioux, Vermillion, Ked, White, Green, Bad, Cbeyeune, Morean, Grand, 
Gannon Ball, Heart, Sneyenne, Little Missonri, Monse, and Maple. 

The Missonri, varying in width from one-half of a mile to two miles, 
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is tbe most important. It f ows id a general soatheastero direction, 
tbrongb a course, counting its windings, of folly 1,300 miles, dividing 
the Dakotas into two nearly eqnal divisions. Analysis has proven the 
water to be tbe purest ri;Fer water in tbe world. Dakota, with the 
Red River of the North, the Missouri, makes the navigable waters of the 
Dakotas. 

Tbe area of the two Dakotas is computed at 96,596,480 acres. Indian 
reservations take up 26,847,105 acres of tbis great area, soon to be re- 
daced, however, 11,01)0,000 acres by the opening of the Sionx Reserva- 
tion. Out of the total there is also to be deducted 7,000,000 acres 
granted to the Northern Pacific Railroad, and 3,000,000 set apart for a 
school fund. Up to September 30, 1889, according to report of the 
various land ofBces, there has been disposed of 40,184,895 acres, under 
tbe various land laws. Tbe unoccupied lauds are distributed between 
the various land districts, four iu North Dakota and five in South Da- 
kota, as follows : • 
Nartl Dakota. 

A.ena. 

Bismarck land district 11,682,500 

Grand Forks land district 560,200 

Devila Lake land district 4,182,930 

Fargo land district 263,833 



Total nnmber of ac^es.. 



HaroQ land district 189,100 

Yankton land district 14,097 

Rapid Citv land district 986,189 

Mitchell land district .« 5,000 

Aberdeen land district 747,940 

Watert«wn land district 44,960 



■"otal number of acres 1,987,286 

■e are 3,431,000 acres of unsurveyed land in the Rapid City dis- 
) be added to tbe total of South Dakota, an acreage, too, soon 
lereased by the opening of 11,000,000 acres of the Sioux Reserva- 
From the Aberdeen district, however, a deduction of 113,860 
ocated in North Dakota must be made. 

r to 1862 any land taken up in Dakota was by purchase or pre- 
in, the homestead law not becoming a law until May 20, 1862. 
that date to Jane 30, 1863, there were 75 entries under tliis act, 
ing 11,829 acres ; in 1864 there were 111 entries ; tn 1865, 6i; in 
154; in 1867, 187; in 1868, 614; in 1869, 623; in 1870, 576; in 
861 J in 1872, 1,009; inl873, 1,297, and in 1874 1.778 entries, 
ing 288,162 acres. From 1875 to 1889 the entries under the 
lead, pre-emption, and timber culture acts have absorbed land as 
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ULTUEB AND lEEIGATION IN WESTEEN KANSAS AND NBBEASKA. 

Great Plains, estimating as such^he semi-and and arid terri- 
etween 97° 30' and 103° 30' and from British America to the 
stiver south, that is over 6 degrees, or 400 miles east and west, 
)rth and south about 700 miles, will contain at least 180,000,000 
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Profs. Samnel Anghe; and C. D, Wilbur, of the Uiiiversity of Ne- 
braska, are scieotist^j of repute, authors and teachers of recoguized 
capac[ty. Their opportunities of direct observation so well suppleiueot 
these qnaliflcations that the testimony and views preseutfed by them 
must be esteemed of a weighty character. The conclusion they arrived 
at as against the continued aiidity of the Great Plains can be stated as 
follows : 

(1) The soil embraced within the area west of the one hundredth 
meridian " is chemically equal to any similar area of soil taken in any 
part of the American continent." The professors do not include either 
Arizona or New Mexico, yet both are equal to the other portions of th6 
area indicated. 

(2) Water is the only element lacking to insure complete productive- 
nces. 

(3) The homogeneous character of the soil is injured by the fact that 
it 18 the result of " the decomi»osition of primary rocks, old sea deposits, 
and glacial agencies, acting through long ages over great areas of both 
mountains and plains." 

(4) The practical question to be settled, then, is the supply of moist- 
ure. 

Messrs. Anghey and Wilbur hold it to be proved beyond reasonable 
question that "the present rate of increase in rain-fall will in acom- 
(wratively short time fit this region for agriculture without the aid of 
irrigiition." They argued at length in the paper mentioiieii, as also in 
other pnblicatioDB : 

[a] "That the actual rain-fall from the ninety-eighth meridian west- 
ward, over a considerable area, is sufBcient to produce successfully root 
crops, fruits, and the cereals." Ifearly up to the North Platte the rain- 
fall averages 2€ inches per annum, and beyond that for a long distance 
west it amonnts to nearly 16 or 17 inches. It falls, too, in the early 
sniQiuer,' when most needed. 

{b] That the presence of nutritious grasses proves the richness of the 
soil. The buffalo grass as it disappears is everywhere followed by other 
speciea, f^r more useful, belonging to the same family of plants as the 
edible grains. The spontaneity and variety of the native flora on the 
Great Plains are also indicative of the richness and adaptability of the 
soil. 

{e) Holding that the moisture and rain-fall are gradually increasing 
from ea«t to west, Messrs. Anghey and Wilbur declare — 

(1) That actual tests, tiiken in large number, show the practicability 
of " grass and graiu growth in the major part of the lands of the United 
>i)tates domain excepting actual rocky areas. 

(2) Itis also shown by '* the western march of grass and grain growth" 
in Nebraska almost to the western limits of the State, 350 miles friwu 
the Missouri Biver; in Kansas clear up to the one hundredth tneridian 
wd (except as to grain on the uplands, or water-shed regions, and in 
some parts along the valleys of the Arkansas and Hmoky Hill; a long 
distance beyond that line, and in Dakota up to the foot-hill ranges of 
the dorsal mountains. 

(3) That the actual increase of the rain-fall is clearly demonstrated by 
observations taken over a period long enough to give cousecutiveness 
to the deductions made. 

After citing various authorities, Messrs. Anghey and Wilbur sum up 
their conclusions in the following manner : 
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Thia iiicreoae mast eitoud steadily until the plsins eiuit at Denver bdiI Laramie re- 
oeiTe BDfflcient raiD-&1l to prodacse farm products. 

FoT these rsoBoua we are compelled to say that any evidence of present dryaeaa, 
wUera dryness exists, Is evidence ouly for the present and shonld not l>e nsed to cover 
these areas with the nudeserved reproaob or cune of desert lauds. 

By the term " tbeae regious " Messrs. Anghey aod Wilbar refer to the 
areaasually designated a» the " Great Plains," lying between tbe niueCy- 
eighth west meridiau and the higher foot-hills of the frontal raoge of 
the Gocky Monntains, thongh they appear to have more especially in 
their minds the more limited bat still great basin of the Bepabliotui 
Biver, embracing a large portion of central and northwestern Kansas 
and the area contiguous thereto in Nebraska. 

IN BOTTTHWBST KAJfBAg. 

Within the last ten years over 500 miles of irrigating ditches have 
been constructed in the Arkansas Yalley west of the one handredth 
meredian, in Kacsas. These ditches are capable of supplying water 
for the irrigation of more than 100,000 acres of land in Ford, Gray. 
Finney, Kearney, and Hamiltou Counties ; bnt, owing to the failure of 
the water supply in the Arkansas Biver for the last two or three years, 
the ditches have not been used to their full capacity. This failnre of 
water was cansed mainly by the paucity of snow-fall in the Bocky 
Mountains in the winters of 1S$7 and 1888, and the severe droughts 
which have prevailed between the one hundredth meridian aud mount- 
ains for the last three seasons. We think the current opinion that 
the numerous irrigating ditches which have been recently conatract«d 
along the Arkansas Valley in Colorado exhaust the water in tbe rivet 
before it reaches the Kansas line is largely erroneous. During the 
summer of 1S89 there was more water in the Arkansas Biver at Dodge 
City than at Coolidge, near the Stat« liue. There was more at Wichita 
than at Dodge City, and more flowing water in the cbannel in the 20U 
miles in Kansas than in the 200 miles west of the Colorado line. That 
the supply of water is inexhaustible has been frequently demonstrated 
by pumping water from wells located in tbe Tidley. The- two most 
noted experiments were made last year at tbe wells which supply the 
water-works at Dodge City aud at Garden City. These wells are 22 
feet and 10 feet in diameter; respectively, and about '20 feet deep; 
the water rises to within i feet of the surface of tbe gronad. Over 
1,000,000 gallons have been pumped out of the Dodge City well in a 
single day without lowering tbe water to any appreciable extent. At 
the Garden City well the water-works pump, with a capacity of 600 
gallons per minute, and a HnfTer irrigation pump, with a capacity of 
500 g-allons per minute, were both worked to their utmost limit foe » 
period of four hours without lowering the water in the well. Namer- 
ous other experiments of a similar nature have been made. 

IBBI(5ATION VALUES AMD OONDITIOKS. 

Civil Engineer Tweeddale, of Kansas, writes m follows : 

Theiiuefitiouof theSDpply of any desired quantity of water foe inrigntlon ftomHie 
nnilorfluw being assured, we will consider the subject of its proonrement, etc., in the 
following order : First, the quantity of water required for irrigation, generallr Mid 
specilically ; second, the manner of its proourement from the nnder-ground current ; 
tLii'd, the cost of plant for proonrement and distribution ; fonrth, the reanlts of irri- 
gation and a compatimn of it witli " dry farmitiK" when the rain-fallis deficient, and 
also when it is ordinarily conaiUwed ample for "dry fatminR," together with o^oem- 
purison of tho methodH in general nse of distributing tbe water from open ditches by 
iDoans of rills opened and eloeed with shovels or hoea; atid of distriljiiting pnmped 
water fruiii pipes by means of hose and hydranlio monitors attauhud to plogs or 
byclraiits. 
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Firat. Tho quantity of water required for proStnble ogricalture depends upon Ihe 
i>atare of the soil, charooter of the crops, and the position of the diewct in relation 

ba Uie tiarroiiudiDi; ciinatrj. Tbiia in the oaae of a permeable soil irith considerable 
declivity the iruter dupoaited npon it trill pass off rapidly, perhaps even betbro serv- 
iag for the gemination of the seed or the nutriment of the plant. If, however, the 
Huil be ititeutive and the site low as compared with ita surrouu din ga, the soil aiaj 
become Bn satarsted wit-h wKtar that genutnatioo and g^owtb may be ^«atly im- 
peded. The GODditions necessary for the germination of seed and the growth of plants 
ate tiiuiBlnre, air, and a certain de);roe of heat. In a clayey, inipervioQS soil an 
oiceMs of wafer wifl act injiirionaiy by reason of the absence of uirand beat, lu tho 
case tinder oonsidoratjon, the soil being imperviooii and the grooud haviuE anSicient 
deolivity to give surface dralnnge, the discharge will be large. Add to this an ele- 
vated temperature, » clear sky, and dry air— in brief, ft normal drought — and we have 
all the conditions whiab require freqnent and plentiful watering*. In the process of 
vo)(eln.tion water is the medium thTOUK'^ wbich plants obtain nourishment. The 
water, char^ted with the orgauie and mineral aulwtanceg in a state uf aolntion which 
coustitnte the food for plaiita, ia drawn up through the roots ; these aubslonoes ore 
ansiuiilated and the water thrown off through the leaves. Many experiments have 
beuii made to determine the amount of water transpired by plauto. M. E. Kisler, a 
Swiss philosopher, has recently given a good deal of atteDtiou to this subject. He 
operated both in the laboratory and by observing the flow from the drains of a field 
• especially ari'anged for such observation. Ue gives the daily cuDsumption of water 
fbr difleient kinds of crops as follows : 

Id ah. 

LiieeragradB 0,134 to 0.267 

Meadow grass 0.13a 0.387 

Oata 0,140 0.193 

iDdiaocorn ...; 0,110 1.570 

Clover 1.140 

Vineyard 0.035 0.031 

Wheat 0.106 0,110 

Eye 0.091 

Potatoes O.OKS 0,055 

Oak trees 0.038 0.030 

Fir trees 0.080 0.043 

Sohlieden, at Jena, found for a mixture of clover and oats grown in earth con- 
liiined in an iron box, which was weighed at intervals todetermine the evaporation, . 
a oonsnmption of about 0.09H4 inch per day from the time of aowiog until the time of 
harvesting, a period of one hundred and twenty-nine days — 13 inches nearly. Very . 
careful ezperimenta on this snbjecthave been in progress for several years at tbe 
observatory of Moiintsouris, in Fiance. The grain is grown in earth contained in 
iiietallio boxes, and similar boxes without grain ate used to determine the evaporu- 
liou. In some ooaca the earth was dried and weighed both before sowing and after 
harvesting. Tbe results obtained were essentially as above given. It waa found that 
to produce one pound of wheat required the expenditare of from 800 pouuda to 2,400 
pounds of water, tbe lesser riuantity being when the soil waa fertile. In the case of 
wheat tbe maxim uni consumption of water occurred at tlie period of flowering, after 
wliich it iliniinisbed tn tbe ripening, and then ceased. 

From the above table it appears that a field of grain (as wheat, oats, or rye) may. 
absorb, between seedintf and harvesting, 15 inches of water, while grass ipay absorb 
;i7 inchesdiirjug a period of growth of one hnndred and thirty days. This question of 
tbe I'lTect of water on fertihty explains the difference observed in tlie yield of diflVii- 
uut fields of groin at tbe same time, and of dittuient yields of Lbe same field in differ- 
ent years. It also serves to expraiii some points in hydrology, as to Hie effect of the 
destruction of forests on tbe flow of streams. The table shows that the quantity of 
water transpired by theloaves of cereals is greatly in excess of that by the leaves of 
forest trees, whioh proves that tbe clearing and cultivating of forests do actually 
diminish the qu:uitity of water in tbe streitms. It also explains bow lands rich in 
the obemioal constttnenls of certain grains produce large crops witli a small rain-fall, 
as in the case of northern Dakota and Minnesota, where, with a raiu-fall of but 17 
inches, 30 and 35 bushels of wheat to the acre is not an unoommon yield. 

The advantages in ftvvor of irrigation are : not oniy ore the crops rauoh larg^, but 
Ihey ore entirely unoffected by drought or wet ; and being harvested under a clear 
sky are in good condition, and therefore, being of superior quality, ccmmaud higher 
prices. As a rule, persons living on irrigated lauds, having regular occupation, are 
more thrifty ; their crops are certain, regardless of seasons ; having larger and more 
o-rtaio incomes, their earnings are expended in increased comfbrts — all of which In- 
cniaties the business of railroads. And now that the competition between rival lines 
has destroyed the proflta of through trafflc, dependence mast be placed on local busi- 
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ness, n}iicti for that reniioa miiBt be develupod, resultiog in t.ke charges for the haol- 
In;; of cnal used fur pampinK Ixiiug the least ponsible. Ah the eSeot of nu extemiive 
' system of iixigatiun la toward Bmall boldiui^ and a dense papulation, the cesalt will 
be incteaaod basiness. it ia estimated that 1 acre of irrigated land pTodacen, dieectl; 
ami indirectly, more thita 1 ton of railroad freight anaualty, or more than two hno- 
dred titntw an tntioh as the eatue laod nsnd for grazing cattle, as the eifoct of au; coD' 
aiileralile amount of irrieation would, by increaaini; the hmuidity, tend to a reolam^ 
tiun of the uuirrigated dascirt, aud in a meaauni affect the humidity of the whole area. 

Perliap:« tbe clearest and most Bimply stated desoriptioQ of irriga- 
tion as at present practiced among ub is tlie following, fron tlie {>en of 
Uraago Judd, tlie veteran editor of the Prairie Farmer: 

Irrigation in tlie present iwe of the torm means the artificial applioation of water 
to the soil, by several methods. There is tbt) "main oaual " or ditch, wLich Urin^is 
water taken f^'>m streams that may be a niilo or two or scores of ntiies away. A 
" lateral " uomes out of one Hide, aud exlends several rods, or even miles, to the upper 
side of a tield, into a plow furrow nearly on a level, and tbe water in this case Hpreails 
out each way. From this head furrow very small ones are mode with a l)oe, or 
iiniclcer with a small sinsle-horite [dow. They are ran io saeh direction, requireil liy 
tlie lay of tbe land, as ivill give tUein only a Bliglit descout. A hoe or shovel full of 
earth into the plow furrow at each ontranca of these little ditches keeps them 
closed. When the laud neude water the little "tcate," oreliding hoardat the canal, 
is raise<l as far an needed to let in tho required amonnt of water. This is raised o 



lowered from time to time, as seen to l>e ueoeseary, The large plow furrow beiiig 
tilled with water, the irrigator ouens or closes the upper ends of^ the small furrows 
by tAkiuK out a shovel or hoefnl of earth. The operator wulka over the field, and 



where water enough is not flowing out in any place, l>e, with li shovel or hoe, clips 
off a bitof earth from the aide of thesinallditcli or furrow, orstopstheHowatany point 
by throwing in a trifle of soil. In this way he can, in an hour or two, give an eutire 
<i<>1d what would be equal to a heavy soaking rain. This may be done so deeply 
down, one or even two feet, that the growing crop may floarisb through the hottest 
HOOHon or drought without another irrigation. 

Where water goes deep down it is only very slowly evaporated iVom the snrfaoe, 
while the roots of the crop grow downward so far as to flnd a good deal of natural 
moisture in the soil. Usually only two, or at most three, auoh irrigations are needed 
on ii wheat crop, grown on a soil which is literally a dry ash heap. The numl>^ of 
irrigations and the amount of water at each flowing depend a good deal upon tbe 
character of tbe aubsoil. Some land reqnirea only a single flowing, along in May or 
'Jnne. Sometimes a Qoodine abont the heading-out time will prodace very heavy 
grain kernels. SometimeH the ground is well Hooded before the seed is sown, and 
oDce or twice afterward, aniens there is an unusual fall of rain. Most fitrjiiers using 
irrigation rather prefer ao rain. Haviug a supply of water in theo«nal tonae when.. 
~ leded, they prefer continual hot sunshine, which pushes growth forward most 



rapidly. 



u most of the irrigable, arid regions, these canals are taken out hieb up a rivec or 
Hireain which is fed by tbe meltiue of snows on the mnnntain tops iu May, ,Tune, aud 
•Inly, just the time when plenty of water in the canal is most needed. The canals are 
carried along with a descent of If to 3 fei't per mile, winding uround hills or unevi-n 
groniid to myntain a uniform grade. If the ground and tbe stream descend rapidly 
tbe canal may thns be carried scores of miles, and at its end be 20, 50, 100, or more 
feet .ibove tbe parent atream. The aide canals are taken out at difierent places, anil 
similarly carried over or around uneven land, so that a ainglc main canal m.iy irrl. 
•;ate tens or handreds of thousands of acres, for example a canal from a stream in the 
Kocky Miinutaiiis, by following tbe sides of knolls, valleys, and hills, may take water 
hundreds of miles to supply the parched farms in Eastern Colorado. 

It was asserted by the Public Land Commission in 1880 that the 
arable area of the United States woald be all taken up by 1883, Fran- 
cis A, Walker said the same thing; other writers and publicists also 
repeated it. Yet the Land Office reports show that since 18S3, aud 
up to June 30, 1889, 109,377,858.14 acres of public lands have been dis- 
posed, within the States of California, Colorado, N'evada, Oregon, Kan- 
sas, Nebraska, Washington, Montana, North and South Dakota, Idaho, 
;ind Wyoming, and the Territories of Arizona, New Mexico, and Utah, 
alone. Of this total certainly 60,000,000 acres are within the arid region 
proper, and the m^or portion of the balance was located and settled 
within the semi-arid sections, and all of this v^ classed as "agriOQit- 
oral." 
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IRRIGATION ENGINEERING PROBLEMS. 

STORAGE OF THE STORM AND MOUNTAIN WATERS.— K EST OR AT ION OP 
DRAINAGE, UNDERFLOW. AND SEEFAGE SUPPLIES.— RESKRVOIRS, 
CANALS, WELLS, SUB-DAMS, FARM STORAGE, ETC., ETC. 



PART II. 



Ill the work of irrigation surrey, at present there seems to be two 
iliatiDCt points to he aimed at. In a great measure the runuiag waters 
within the arid regien are being rapidly conanmed. The points are, 
first, the couservation of the storm or surplns watrrs, whiuh must 
necessarily he stored in the high altitudes of that region, and, necoiii]),V, 
the restoration for use in agriculture of the waters under the e;irl.h. 

These two divisions at the present moment seem to be the essen- 
tial purposes for which engineering efforts should l>e made. It is 
suggested that the great area lying east of the Kocky Mountains — the 
plains and foot hills — fi-om the 97th practically to the ll»4th dc-gree of 
west longitude must come first, because of the great population that 
has gone in there, and of the targe amount of struggle and of pecuniary 
effort that have been made by them, and owing to the condition in 
which the.y are being constantly placed by reason of the insecurity or 
uncertainty of the water supply. These conditions arise, not so much 
hy the dettcieney of the water snpply, taking the years through, as 
by its unequal and imsuitabte division. What is called the great 
plains region has, for the work of reclamtitiou, at present, to be now 
considered, apoti the ground that a large part of the ]>opulation to be 
benefited by irrigation are to be found there. 

The problems involved in that fact are, of course, two-fold, nn in the 
whole held : These are the storage of the surplus waters in the Uocky 
Monntaios proper and in the valleys of the streams flowing there, and 
the obtaining of an adequate knowledge of the waters within the earth, 
80 as to make [ilans and lay out the best methods for their economic 
use in the near future. 

The artesian water-belt, the most remarkable of which is found in 
the central valley of the Dakotas, is first to be considered. Second, 
comes the underflow or sheet water of the river valleys. Then one of 
the most important is the general seepage or drainage waters found to 
exist in the gravel and sandy strata just below the alluvium, all through 
the central portionii of the plains, and which, it is believed, by shallow 
openings or wells can be collected so as to be restored to the surface 
and distributed by mechanical or pumping power. In this connection 
the testimony of Mr, George H. West, of Greeley, Colo., relating both 
to west Kansas and eastern Colorado is of great value in relation to 
this purely American application of mechanical power in the use and 
distribution »f water for irrigation. Mr. West says: 
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TUB PR.UHAGR BUPPLT. 

Ill tbe RouthwMt sectiiin of Kansae, aoutb of the tbird standard pnraJlel and west 
of the ninety-einlith meridian, embracing an urea of 10,520,000 aores, it is claioied 
Ib:tt tliore aro fully 15,000,000 acres soitablo for agrLcnttnral pniposeB, relyicg for its 
be-it resiillH upon irrigation. 

At least 90 per cent, of this land is nnderlaid by Bobterranean flows or reservoirs 
of water, available from wella b; means i>f ineohanical power. The application of Siii 
economiciil nietbiMl of rnising this water woiilit prodace more immediate and general 
buuetitfi than any otbar tiysteni, niakiug from 60 to 75 per cegt. of the entire area at 
once reclaimable by private eutorprise. 

Along tbe Cimarron River and its tribnUrieB are 350,000 acres of first bottom lands, 
with abnnilKaoe of water within !»feut of the Burfacs ; while at least 500,000 acres in 
the Arkansas Valley will atford on eilumstless Bnpply of water for ordinary irrigating 
piirpORes ut 10 feet. The valli«yH of tbe Beaver, White Woman, Pawnee, WalunC, aad 
their tribntariea will afford 1,I>OU.OOO more acres of land, with an ample water onpply 
from 1^ to 30 feet. Oalside of the valleys sheet water is fonnd, from 30 feet to 100 
feet, with an average deptb of about 00 feel; excepting limited areas, inclnding por- 
tions of nearly every county west of the ninety-ninth meriilian. Embracing nearly 
:ill of Haslcoll County and a naiTow sti'ip west through the counties of Grant and 
St^intoi), and east tlirongh Gray, F»nl, Kiowa, and Pratt, extonds what is knowuaa 
the ileep-water'belt, or high divide. Another such area extends weat thlougU tlie 
counties of Garfield, Finney, Kearney, and Hamilton, aloni; the fonrth Btandard paral- 
lel. In these beltt water lies at depths generally exceeding 100 feet. Oatsidu thenn 
narrow belts the larger portion of the entire area is underlaid by a water luipply, 
available to a luechanioal method of raising it. The water is almost uuiversally 
found Tiinuiugthi-on^h gravel beds with anniform current tow Ards the eant. Neither 
coat or wood Is tbaiid in this tei'ritory. Prices are governed by tbe length of hant 
ami competition between lines of railroad. At Ganlen City the best Canon City coal 
sells ut the scales for $ri.75 per ton, TrinidMl coal tTi.iN), and Canon City pea coal $4.65 

No p II u) ping system or irrigation liasbeen tried, and the surface streams are totally 
inadccin ate to furnish an extensive water supply fur a system of canals. The Arkau- 
son Biver is tbe only streani that can be ntiUzed in that raaDDor. The present 
domaud upon it renders farming more bas'.ardoun than will Justify further develop- 
ment to that direction without the application of a storagei-eiervoir system, or In 
tapping the water- bearing strata with underground canals~taking advantage of tbe 
universal trend eastward, Snch a system will bo necCBsary to reclaim tho high 
dividKS mentioned in this report, and will call for rtaervoirs of enormcms oapaoity, as 
those lands being uniformly nulirukeu, storage-basins must bo made at great distoaoes 
from the ureas to bu watered. 

The underground water enppty will rapidly increase instead of diminish, as tbe 
wator used tvill largely bu absorbed by the soil and i>ercolation from above be added 
to the present sources. Tho waUir lost by ovaporution will be replenished by the 
Tuin that will be enabled to soak into the soil, instead of wasting upon the impeuo- 
truble sod of our prairies. Kansas farming has demoustrated that breaking the sod 
and coutinnedcnltivation of the soil will cveiilnally result in the complete satura- 
tion of that dr^ soil, which almost invariably exists from tho sod to the sheet water. 
Tbe almost entire absence of clay beds and other impenetrable substrata will permit 
of the com pIot« saturation of the soil itowu to the pro<ont water-levels; making a 
steiage-reservoir of incalonlable magnitude, proportionately itiorooHed by each «d- 
ilitional demand nimn it, and capillary attraction, now almi«t entirely absent, will 
soon be established. 

By ilotermining at once the practicability of mechanical means of raining water 
from our wells these rcBults can be acccomplished by private enterprise In time to 
beneBt the classes who must need aid and enoonragement, and who are utterly un- 
able to wait upon the action of the Government in devising and executiug a more 
elaborate system of storage and canals. A pumping syotem will permit of iudividn.'kl 
enLerpriso ami general adoption at once. Any system ilepenilent upon tbe constmc- 
t ion of expensive canals, reservoirs, suli-ilrain age, or other methods involves unavoid- 
able delay of governmental action, or in inducing capital to come to our relief. To 
demonstrate that a pumping system can bo practically and economically applied will 
greatly reduce the area of arid lands to bo reclaimed, and afford a proportionate in- 
crease of the available water for that purpose. 

THE WATEB-BBARING OBATEL8. 

The valleyK of Colorado oii tbe eastern plateau have all been formed 
by denudation ; the streams from the mountains have left on the bed 
rock deposits of sand and gravel filled with water, varying in thick- 
uess from a few inches to 64 feet at Eaton, Colo. This bed of water- 
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bearJDir sand and grovel io tlie' Oacbe-la-Foudre Valley exteuds from 
Greeley to the foot of CbaJk Blofio, 3d miles north and 1,220 feet 
tii^bw. This increase of altitude is of value. H'ear the foot-hills 
huige 'bowldars lie next the bed-rock, and farther east on the plains thbir 
size decreases regularly to large stonea, ooaree gravel and sand, all 
flUed witfa water. From the sud'aoe to bed-rock the oonditiona are re- 
versed, and below the soil we reach quicksand or sand, then iiiie gravel, 
coarse gravel, liurge stones, etc. Water is usually found on the plateau 
east of the moantaius as boou as the gravel is reached, and back &oul 
tbe rivers for miles in the valleys water is usually found beneath the 
soriace at tbe same level as in the surface streams. Tbe water-bear- 
ing stfata ueax tbe sur&ce is comparatively narrow at the foot-hills, 
but widens out many miles as we reach the valleys, where the surface 
streams have less &I1 to the mile. Siuoe the constj^ctiou and use of 
irrigatkm ditches the amount of water in tbe gravel strata has greatly 
incffeaaed, often standing mnob higher than the level of water in tbe 
luhtaral atreams, and coming to the sar4kce as seepage in lakes and 
ponds. t 

Tbe distance from the surface to the subterranean water varies ttom 
a few feet to man than 50 feet in the valleys of the Cache-Ia-Poadre, 
SoBt4i Platte, and Big Thompson Hivera and their tributaries. At 
Greeley, in Ute river valley proper, water is found from 4 to IC feet 
itom the snrtiice, and the water-bearing gravel is ii feet thick ; at 
liiaton, 8 miles north, tiiis water alrata is 20 to 25 feet from the snrface 
and is <H feet in depth; at Pierce, lOmiles still farther north, this water 
strata is 30 feet from tbe surface, and oontinuing 20 miles again north, 
to tbe Maynard I^'lat^ near Garr Station, water is but 8 feet from the 
surface, in gravel. The depth of the water-bearing strata in the latter 
locations have not been determined. Water is found also in gravel on 
Crow Creek and Little Grow Flats, 40 to 50 miles northeast irom 
Greeley, at varying depths from 4 to 20 feet, in large quantities. At 
l>e«ver bed-r<od[ comes to withie a few feet of the snrface, and good 
feairits have not be^ obtained ; but large amounts of water are found 
in tbe aauds of Cherry Creek and in the valleys adjacent thereto. 
North from Denver, along the South Platte Valley, water is found at 
varyingileptbs from 8 to 30 feet, and the water-bearing gravel is 50 
feet thiok at Brighton, 55 feet at Fort Lupton, 60 feet at Platteville, 
H»d 8S feet at Evans; 106 miles still east, at Sterling, Colo., water is 4 
to ao feet from the snrface, in sand and gravel. The gravel there is 
ma(^ smaller than at other looalitles named, and there is more quiok- 
aaatd above it. 

Tfee amount of water that may be stored in a cubic foot of sand or 
gravel, when fully saturated, has been ascertained by carefiil experi- 
ment to be as follows: Fine sand 2 gallons, coarse sand 2^ gallons, 
sain) and fine gravel 3 gallons, coarse gravel and small stones the size 
of Iten's eggs 3.6 gallons. As a cubic foot oontains 7.6 American gal- 
lons, it will lie seen that very targe gravel beds contain fnlly one-half 
water. Watra ia found in all the dry creeks and the valleys adjacent 
thereto in northern Colorado, east of the mountains, at varying deptbs 
from 3 to 30 feet. Actual tests have been made verifying this matter 
on Lone Tree, Big Crow, Little Crow, Wild Cat, Pawnee, Lewis, and 
Cedar Creeks north of the SoutJi Platte Kiver, and on Cherry' Creek, 
Band Creek, Lost Creek, Box Flder, Kiowa, B^ou, Big Beaver, and 
Little Beaver aoutJi of this river. As investigation goes on the area 
of land known to have underground reservoirs of water at a nominal 
depth from tbe surface is largely increased. 
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Tliis gravel is very troarse, in places as large aa your fist. That lies 
together irregularly, and there are great spaces or cavities between the 
pieces. As ve pamp the tendency is to throw this stnff ont and opea 
ap great channels, and then there is a rash in of water. On the Albert 
Howard well, which is 70 feet deep and gives 22 feet of water for irri- 
gation, there are two pnmps for the 200 acres, and the water is lowered 
about 11 feet in pumping twelve hours per day. That leaves 11 feet to 
draw on. The amount of water nnderneath in these gravel beds seetna 
to be enormous. Where we have found 12 feet of water iu that stratnia 
we have not put in any pnmps yet that have pumped it drj. At Platt»- 
ville, about 20 miles south of here, they have 60 feet of that gravel 
stratum, and nearer to Denver they have 50 or 55 feet in different 
locations. 

We have under Greeley 46 feet of gravel stratum filled with water. 
We have first four to six feet of surface drift or soil, and below that 
comes this gravel filled with water, which extends down 46 feet farHier 
to bed-rock. On the PlattePiver, east of here, we have 84 feet of that 
gravel stratum filled with water. We find that in many of these dry 
creeks or arroyos there is water at a slight depth and also in the fiats. 
At Crow Creek, 40 to 45 miles northeast of here, where there is only a 
little water in places coming to the surface, they find large qoantitiea 
of water there at from 1 to 15 feet below the surface over a large area. 

In twenty coanties in Colorado, lying ea^t of the base line, which runs 
through PneblOjthereare some 25,000,00 acres of land. PuUy 20^000,000 
acres of this is saitable for cultivation, and probably one-foarth of this, 
or 5,000,000 acres, are underlaid with an ample water sapply near the 
;.<nrface, available for use for irrigation by mechanical power — that by 
lifting or pumping. 

THE UMDEBFLOW WATIiBS. 

Mr. W. Tweeddale, civil engineer, of Topeka, in broaching a plan for 
distributing water for irrigation by means of electricity, has this to say 
about the rain-fall on the plains : 

111 Texas, with 20 [ucIibb of rain-fall, " dry farming" is not proatalile ; while in 
Dakota, Minnesota, and Nebraska 16 inches of rain- fall gives good resaltn. The reason 
for this LH that in Texas the tecappniture is high, and the rain-fall anirormly distrib- 
uted tbroughont the year, while in the above-aanied States the temperature is much 
lower, and there is a well-dofiaod ruiay season giving 73 per cent, of the aounal rain- 
fall diirtiig the spring and Binsmer, while Texas has bat ■'■0 per cent, during the same 
time ; for wliich reason 15 inches in the above States will be enniTalent to dO inctiea 
in Texas, with the further ditfereuee in their favor due to madh lower temperatnre. 
The relative valae of rain-fall for agricnltate ia. the different localities will appear 
from a comparison of the tahles of rain-fall at eight selected stations In Texas, ttareQ 
in western Kansas, and eight iu Daltota. MiuiieHota, and Nebraitkn. Of the annual 
min-faltol these several stations, the amount tliatl'alU during the spring audBiimmer 
in as follows : Iu Texas. .Ti per eent. ; western Kansas, 65 per oent. ; Dakota, Mioa&- 
sota, and Nebraska, Tipper cent. ; from wliieh it will be seen that the proportional 
partof rain- fuUiu western Kansas during the growing season is iutermedliite bntweea 
that of Texas aud the above- me utioned three States ; and while that ID wastiini Kan- 
sas is but 11 per cent, less than in the above three States, the difforeuoe in effective- 
UBSS is much greater by reason of difference in temperatnre. 

Iu a consideration of tlie subject of rain-fall, it must be borne ia mind that in tb« 
so-called "subarid" region there is a great liability for many seasons in a long series 
of years to bo without suflicient rain-fall to make agriculture profitable, in which 
case tbo whoio supply of wat«r for irrigation must be procitred artifloially. And an 
it is the certainty of results alone that will instify theiavestmeut of oapitalinneir 
enterprises, it follows that in anysoheme for fomiahing water for irrtgatioo estimates 
of cost mast be based on being able whenever required to furnish the whole amonnt 
of water necessary for the profitable raising of any particular oiop. 
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In deaigniDg atoraifs reaervoirs of limited extflat, iicconnt mast be taken of the 
niiitiuiu.ni auDual ftud mioimnm periodic rain-fall. It BogietiuieB liappeoH tbat the 
animal raiu-fall oontiuuea to be less than the general mean tbroDKhcyoleB of three oT 
four years. Compntatioiis based on a nnniber ul selected xtationH of iargeat obsetva- 
tiou in the Uuiud States, extending thro agbont the whole ooanlrf, give the average 
aauuaL rain-fall of the least three-yeoEs ojcle, at any one of these iioints, as GT.per 
cent, of themeaaaunnaliain-fall at tbe same point, aud the greatest three-years low 
cyoloas 97 per cent, of the mean annual rain -fall at the saiue point. Takinjt 16 inclies 
as the mean aanaal rain-fall at Fort Dodge, the meanannnalrain'fall of the low cycle 
wilt b«G7 per cent, of 16, eqnalsIO inches. Of tbiBamoaot, favorably situated gatb- 
eriug grounds of unbroken prairie will furnish at least tiO per cent. This will give a 

iptli of Biuoheeof water over the whole area drained for collection in a reservoir. 
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iug 16 inch™ depth of water over the area itriKated as the require 
LEuu to the proportional part of 16 inches of rain-ull, and we have 16 divided by 6, 
equals 12} ; i. e., tbe water from 2} acres of drainage area will furnish aufScient water 
to irrigate one acre of land. Doabling this amount for contingencies (as evaporatiou 
and eeetiage), and 5i acres will snfflco for one acre. On this basis the owner of a 
favorably-Bituated (luatter-eection of land can collect in a reservoir the required 
amount of water to irrigate 30 acres, wbicb will allow 15 acres for agricultare, 15 for 
meadow, and 130 fbr graEing. The reservoir sbonld be made deep, to prevent low by 
evaporation. Should the gatherinK-grouud be Ivge, and owned liy a number of per- 
sons, a reservoir of greater capacity might be constrnct«d, and by purchase or 
exchange with each other, a nnit of forty acres of irrigable land might be secured to 
each, with diminished cost per acre. 

When, however, there is uo suitable site for a reservoir, the rain-fall from the gatb- 
eriiig-grouod will run onto and be absorbed by the porous soil of the bottom lauds. 
Pure sauti, when saturated wltb water, will contain from 30 to 49 per cent, of ils 
bulk, while gravel contains ^ per cent. The eminent scientist', Sterry Hunt, esti- 
mates that one square miie of sandstone 100 feet thick will contain, when- saturated, 
water aufflcieat to sustain a flow of one cubic foot per minute for a period of Ihirteeu 
years. Sandy soil at a certain depth is always saturated with water, which rises, 
after large oocesaious from rain, nearly to tbe surface of the ground, and falls again 
during periods of drought, lu a region of sand and gravel a fall of 6 feet in tbe ground- 
water will give a discharge into the streams of from 40,000,000 to 50,000,000 cubic feet 
per square mile of ground. Tbe water so held constitutes the reserve which ga»s to 
juaiutaiu the dry-weather flow of streams. 

Tliu water in the ground, like that in tbe streams, ia in constant motion, althongb 
its rate is by comparison with that of streams vol? slow. The quantity of water 
llowiog in an open nbaunel 100 feet wide and 6 feet deep, with a fall of 1 foot per 
mile, ia abont 1,000,000,000 of gallons per day. The nnantity flowing through a uban- 
iielbl' tbe same dimensions and fall, filled with gravel, will not exceed 600 gallons at 
tbe same time. This oxtrenie slowness with wbicb the gronu it- water moves servea 
as a regulating sluice to the ground reservoir, securing it against rapid exhanstiou. 

From t)ie above it is evident that the water stored iu the porous soil at the bottom 
lands is the soiirce of tbe water supply of the Arkansas River valley, rather than the' 
Bowage of tbe river, which in fact for a portion of the year acts as a drain to the 
valley ratber than aa a supply to the under- current. Tbe longitudinal fall of the 
groiuid-water in the valley to western Kansas is about 7 feet per mile, Tbe writer 
found by meoeuremeot that tbe fall of the ground-water from the Arkansas Bivor to 
Cow Creek, a distance of 2 miles, near Hutchinsou, was 8) te«t per mile. Observa- 
tions made during Ihe construction of water-works for oitiev show that in ordinary 
sand and gravelly soil a fall of 7 feet per mile will give a rate of motion of the ground- 
water of about I foot per hour. 

ABTBSIAH WELLS AND THEIK ECONOMIC VALUE. 

An artesian well is one in which an artifici»l vertical nliaft is filled to 
oyerflowiDg by water, which enters it at some distance l»elow Hie sur- 
face of the ground. The water may spout up with force and rise higher 
than the surface or it may harely reach the point at which ittlnwsover. 
The conditions under which this csin occur are the same as those which 
ffovern the supply of water to the upper rooms of buildings in cities. 
The reservoir with which the watei'-mains ai'o connected must he higher 
than the place supplied ; for thesamereaaon the stand-pipe which takes 
the place of a reservoir in towns located in a level coaotry must be 
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higher tfaantbe topsof Hie bigfaest baildiags. This is made oeeeasary by 
a Trell-knowD principle in hydrostatios, that a flaid will not rise in au 
irott tube Liglrar tliao its aoaroe. There are some artesiau welts whose 
^w is dne to other than hydreatafeio pressare brae described, viz, to gas 
jwesaure aod rodi pressure, but these forces need no illaatratiou. lu 
nature the chnuDel tlirongh which the water flows is more li^e a sponge 
tban the orifice of a pipe. It is porous rocli, saadstone, congk)uierate, 
grairel, saod, or limetitoiie more or less tracked or bcokea. The walls 
of a Hfttarat pipe innst 'be ifiipermeable and usually bedsofelayor oU^- 
shale serve this purpose. To get tlie head of water the beds of su-od- 
stose, sbala, etc., most have a djp, i. e., tbeymast behigheratonepart 
tban another. The bestcoHditirasare when ttie rock strata bake a tta^n 
formation, highest on the edge of, circular area, and a well sauliiu tiie 
middle of the basin. It is to t>e understood that all tlie waters of the 
land are meteoric waters, having their origin in the rains and snows. 
If then tbe rain lalls on porous rock on the upturned edge of a basiu, 
which within the liasin is ov^aid and underlaid with impervious olaya^ 
a well sank at or near the middle would be artesian. 

The basin form is, however, comparatively rare in nature, but eontin- 
uous dip of rocks in one direetion is by no meaus nnoommoD, so that the 
form of a trough is mcne oft^i found. If the relative position of porous 
and impervious rocks is tbe same, arteaian wells may be found on the 
slope or at the lowest point. The general dip of tbe geological strata 
on tbe plains is from west te east, by south, as is also tbe slope of the 
surface of the country. The conditions for finding artesian wells are 
thus widely distributed. 

Prof. P. H. Van Diest, of Denver, Colo., who has had an almost world- 
wide experiMice as an enigineer in connection with Etesian waters and 
wells, gives some interesting data, asabasisfortheeonaideratJontrf the- 
economic uses of such supplies. He says : 

I bave had nomelhing to do in India with oFtesiai) boringd and gatheKd «ow« Bt»- 
tlstics abent th» amonnt ot water whioh pera^atea t^e lower eiruta. In tbe Paris 
and lAiadoD baaini, by careful observation it wim aHoertatned tbat a ttiiTd of tlie 
water-fall on a certain extent of land fi^voH a certain flow ; tbat another one'l^Mrd 
evaporates and is taken off by the plaBtR, aitd that tlie last third peroolates to 
the lover aCrata. How far that iaiAie oaae)ieT« is<liffiou)t to knovttecanse there are 
DO olMeiVstions taken. That is the experieixA, howHver, in London, GitKland, and 
Paris, Franoe,nheTeoonsiderableartestan water has h»en got. Similar otwervations 
have been made in India. Batuvia is d»w supplied with arteaian waters after snr- 
voys mado by me. No observations ace made here, and it iadiffloalt te say what tlie 
case ia. From the very sandy oondition of a -great deal ot tiie ontoropping rocka in 
the arable regions of Colorado, a good deal most pMoolate to great depths. That is 
proven to be tbe case in Denver, tbe Denver basin having obeM^ations matle in it to 

Tlie conclusion is that there most be considerable waterrnnaingdewnto tbe lower 
strata. By liurings that have been made (abont two hundred flowing wella having 
been bored) we have observed tbat there are three different flows. Speaking of (hose 
flows, I would Hay that Un) upper flows, to whioh many wells have buou bored, are 
very limited. The lower flows take water from a greater extent of conntry. Much 
tlOHble has occurred in tbe artesian diggings by the bad oonstructjou of the tubing. 
There are a great many of sncli basins here all along the foot-hills, and it has been 

£roven that there is much loss, as, for instance, in the San Luis Valley, where they 
ave bad flows of water to a great amount. Hiere would be a obance to apply water 
for irKgation. Tbe same is the oase in the Ban Bernardino Valley, in California, 
where over two thousand artesian weUs are aiding in irrigation. They are under reg- 
ulations, eo that dnring the night tbey most be closed off with stop-ooeks. Thus 
there is no usnavusarir water flowing oB. There are many streams tiiat run east from 
here, ssoh as the Bijo, the Badger, and other creeks, which at their beet are all ran- 
ning stceams and have consitleraUe water. Ovtv distances of .iO to 30 miles tbey bm 
entirely souk and lost. The Platte Valley is increased farther down ill its flow. 
Withont seeing it directly here, the volume of water in the Platte is increasing. It 
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taaat be that the water from some of the iDonabuus fioira invisible KWtg.ftohtMj 
not at a veryereat depth. Perhaps at 15 or 20 feet deep there m^ be an impetnw- 
able layer and that it flows Dader the Burfaoe away. I think that that water coald 
be made useful by pipes from a distance oat, carryinff the pipes to a place where the 
vateriBue«ded. Certainly agreat deal of landoonrdberadeeiBedby thepeiooloUon 
of water which is now IobL 

BFBINCIfi, UNDGBPLOW, AND LOST STBEUtfi. 

In eastern Kew Mexico tUere is &n ezteoBive re^n of large apriogH, 
ahowiag the existence of water ander groDod t^at oomefl by artesian 
force or otherwise to the Bnrface. When we come to northera Tezaa^ 
aud to wbatare knowu as the Staked Plains ttnd the Panbandle regfion 
of tbat State, there are in existenoe to-day a great body «f wells some 
of which are artesiaQ in cliaraetw, bnt tbo^ are many that How so near 
to the sarfiwe and with snch forae that it is evident tiiat if these wells 
were snnk deeper th^ would h»ve the artertan qnality ; tJiey w«Mikl 
strike that stream. It is a geueral belief that the watw *nnder the 
Staked Plains, the water from which these wells are supplied, has the 
character of a flowing stream. Some experiments have been made in 
the neiffhborhood of Harionfelt, Udessa, and HidlaiKl, on ihe Texas 
Pucifiu ICailroad, which seem to indicate zbe correctness of that theory. 
The altitade lowers abraptly, and the land is of a totally-different char- 
acter. Beyond the westerly limit of the Staked Plains the land is all 
of a diatiactively arid character, as arid as Nevada or Arizona. It has 
no precipitation exceeding 8 to 11 iochea of fall per aanHB]. Bat 
tbrou^hoat northwestern Texas there is unquestionably a large nnder- 
grooiid water supply. The springs which come to the surface, the evi- 
deucu of the wells upon Staked Plains and in the Panbandle region, 
indicate this. Indeed, the testimony all goes to show that there is sup- 
ply sufficient if it could be brought to the surfiace to answer the pur- 
poses, by small storage, of almost that entire region. 

In southern Arizona there are areas of underground supply that can 
be developed. The Santa Cruz ^iver, for example, flows under ground 
to Maricopa, in the Gila Valley. It runs into the Gila Eiver near that 
point. The Saata Oruz Biver rises a few miles below the sonthem line 
of the tTnited States, in Mexico. It runs almost directly north to Tuc- 
son. Nine miles beyond Tucson it is lost under ground, aud then for 
seme 87 miles it flows nnder ground, until it enters the Gila and helps 
to swell that river. The valley of the Santa Cruz contains about 
1,140,000 acres, a very large proportion of which, if there were water 
for it, ooold actually be brought nnder tiie most efficient borticulturat 
nse. It is a region admirably adapted tor fruit. At the Mission of 
Tamacacori, and at Tubac, Oalabasas, and other places, there are the 
remains of fi'Qit gardens that the missionaries planted and nsed. In 
years past all the semi-tropical fniite have been growing on some farms 
that were maintained there against the Apaches The Santa Oruz 
River should be taken ent, as near its scarce as possible, and distributed 
by means of high-line canals. 

The land is very fertile. The river has a great draini^ area at its 
head. It is fed by several very important small streams on both sides, 
and if it were taken out and placed iu a new channel, and distributed 
over the v&Uey, the entire region at and below Oalabasas, for some 10 
or la miles wide and 150 miles loug, could be made a perfect garden. 
We used to fancy iu years gone by, in traveling over the Cieoega, 
north of Tucson, that we could hear the waters rnuning nnder ground. 
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W« do not know whether that wan a corrmM iDfereuce or not. East 
ward, and lying beyond the Dragoon Mountnins, will be foand the San 
Simou Valley, or plain, known in the olden days ae the principat ronto 
southward of the Apaches. Water can be got in the San Simon and 
Sulphur Valleys anywhere at from 8 to 10 feet below the snr&ce. All 
through, in this low table-land, will be found wet places — the Mexicans 
call them cienagas. There are a number of ranches in that valley now 
snpplicd by snch waters, either from wells or tanks and ponds. The 
San Pedro River also, between the San Simon and the Santa Ornz, 
rises in Mexico, as the Santa Ornz does, and can be, by storage near 
its head, made of mncb greater service than is now the case. U|)on the 
plateau on which Tombstone is situated they have some artesian water. 
There are two flowing wells at that place. 

Crossing into J?ew Mexico, over the Chiracahua Mountains and be- 
yond the eastern tbot-bills of that range, Oeming is reached and the ta- 
ble-land around it. Water has been found there within 25 or 30 or 40 
feet of the-surface. It is an important railroad janctioQ. It is so near 
thut slight pumping brings it to the surface, and makes it valuable for 
the small Irrigation, for fruit and gardens, that is going on in that re- 
gion. From what can be learned in relation to it it would be possi- 
ble to develop the whole well and under-flow water there, and create a 
storage system which would bring a large proportion of that mesa or 
bench-land under cultivation foi gniss and root crops as well as for 
fruit. Through this region and up to the lower foot-hilis water can 
almost always be fonnd a short distance fW>m the surface. Most of 
these little valleys of that region conld be reclaimed by the use of small 
storage. 

THE DAKOTA WELLS. 

In no section of the United States can there be foand so many arte- 
sian wells, of as great pressure and supplying as immense a volume of 
water, as those flowiugin North and South Dakota. They are chiefly 
in the valley of the James Itiver, and are in snccesslul operation firom 
Vaoktou OD t.he extreme southern boundary of the territory toGrafton 
on the north, covering a distance of nearly 500 miles. In Yankton «ver 
a dozen wells, from a depth of 550 to (>00 feet, pour forth a bountiful 
sut>ply of water, the increase in the namber of wells not having the 
least eflect on the flow or pressure from the underground source. 

There is nothing strange in the flow of artesiau wells. The principle 
is precisely that of a reservoir system of water works, or of the artificial 
fountain. By storing a supply of water Id a basin at some high point 
and carrying it in piiies to a lower level convenient water power is ob- 
tained. Nature has constructed a vast system of undergronod water- 
works ou the same plan, the i>eivioa8 strata of sand rock anderlyitig 
the earth's sur£u% at various depths serving as pipes to convey the 
water from a distant reservoir or source of supply. 

There are now more than one hundred wells in the two Dakota States, 
of remarkable pressure and supply. This does not include numer- 
ous flowing wells. At Yankton various factories now utilize the force 
furnished by the pressure of the undergrouud current. Wells cost from 
tJ.OOii to $C,(H)0. The pressure varies in different localities from 30 to 
180 pounds to the square inch, and the flow from 50 gallons to 4,000 
gallons a minute. The Woonsocket well (South Dakota) is much larger. 
The water is more or less mineralized, but the constitnents are such as 
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bave imparted to tbe water uudoabted hygienic and remedial proper- 
ties, aualyses sliowiug tlie presence of earbonatesaudsalpbates of iron, 
lime, magnesia, aoda, eodinm, imtaah.etc. Artesian water is almost in- 
vai'iably soft, and of excellent qualit; for general household purposes. 
The temperature of the water partakes of the internal heat of the 
earth. 

The records kept by well-borers, showing the penetration of various 
strata, establish the fact that the Dakota geological formation con- 
taius all the essential features which scientists state are pre- requisites 
to flowing wells. The water is found in coarse-graiued sand rock, which 
has above it a confining stratum of shale, clay, or lime rock. 

WHAT THE BOBINGS SHOW. 
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According to Professor Ohamberlin, presidentof the Wisconsin (Mad- 
ison) State UDivereity, aud other geologists, the artesian wells in the 
Dakotas are situated east of the one hundred and first meridian, and, 
with the exception of the one at Pierre, they are east of the one hun- 
dredth meridian. Theyoccur in great numbers in theKed River Valley, 
making a Itelt through the Dakotas, with adjacent portions of Minne- 
sota and Manitoba,'and making a second nearly parallel belt running 
from Yankton northward to Devil's Lake. 

The succossfnl wells of the Dakotas, thus far bored, can be arranged 
in four groups, with reference to the geological horizons from which they 
derive their water supply. These are, (1) wells of little depth which 
do not pass through the drift ; numerous in the Bed Kiver Valley ; {'£) 
those which penetrate to the Ganibriao rocks, as at Grafton, N. Dak. ; 
(3) those deriving their water supply from tbe middle or upper por- 
tion of the Cretaceous, illustrated by a single well in the western 
part of Cass County, and by several wells in the Red Kiver Valley 
which pass through the drift: {i) thosepenetratiugto the Dakota sand- 
stone^ the basal member of the Cretaceoos. This group is important, 
and IS illustrated by namerons wells ranging from Vermillion and 
Tanktoo northward to Devil's Lake. The available data concerniog 
these are given Id the fbllowing 
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Tha wells eDameroted. above derive their water fnHB tbe Dakota sand- 
stone. Tbose at Vermillioa and Yankton were b^oit in tbelWt Ben- 
ton. The remainder were began in the Fort Pierre and pass tbrongh 
the Fort Benton. 

The North D^Ota wells not inotoded in the olasses already noted an 
as follows : 
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fonuktiona. - 

The 0D« at Grafbnti pMees tluM>agh the Carabraia and into the graaitea beneaih. 
Watar vraa flrat caaobed at tbe depth, of 503 feet ; 400 feet dueper and reatiug- oa 
graoita, a aeootid aandetone fltratma waa reached which oontaiiiea aalioe water, Tbe 
welf waa onntinaed l!i feet into the granite, bat waa eubaoqnently tilled ao aa to re- 
ceive water ontj from the ilrst water-bearing atrata reached. 

The femaiader of! the wells in the Bed Biver Valley whiob paaa through Uia drift 
are anppoaed to derive their snpply from the middle portion of the Cretaoeoita. 

The tniekueaa of the Dakota ssiidatone aa given by F. T. Uayden at its ont«rop 
about the Black Uillaia 400 feet. At Linooln, Kebr.,Ba Mated by Profbaaor Hioks, It 
iB204ft)et. Along itaontoropa it ia "' 

Blonerate, and where it h. ' 

uJoble and open ia atmotace- -. . - - 

tnde, eo far aa is known are all in fitvor of ita being an abundant aource of artesian 



. 4IW leet. Ai liinooin, neor., aa naiea uy rroreaaor niOKs, » 
itoropait is a porona aaodatoiM aometimes paaatng into a coa- 
it baa been penetrated by bonnga in the DakotM it Ib very 
Dtoce- Ita tiiiakneea, poroaity, and extent, oa well as its atb- 
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[tend nsv oalotmoiu'iiKriB above: ticbt jellowiah and 

whlAblinwHdDes below. 
Dark gruj laminated olaya, aometlmea alternating near the 

imper part witb layera of U)Eht gnj limeaunHi. 
f enoirlBli, reddish, and oeoaslonAly white undstoae, wilb 

alteniadoDS of variona ovIoTed ul^a and beda of Ucnlte. 



The BnrfdCo thron<;hont the region occupied by the Dakotse baa been greatly eroded 
audit ia not probable Ihat the entire aariea as given above any where exists. It is to 
be eii>ecte<l also that the atrata above the DaEota sandstone may be foand of varia- 
ble thicknesa and lithological character. Theae considerations as well as tbe aeooud- 
Hry strnctnce of the Great Piaina would have to be investigated in order to ptediot 



_„iz.d by Google 



96. IBEIGATION IN THE UNITED STATES. 

for any locality At vrbAt depth the waler-borinj; Htrata might be reoobed. Some of 
the nellit in eastuni Dakota ilerivo their n-ater Bapply from middle CretoceoiiB. The 
oouditioua to the ivest uf wliuru these wella are looated aaoxa cquAlly £»Torabte ibr ob- 
taining flowiuc water from this horizon , It is to he eapootetl, however, that wftter 
derired from these atrata wonid be less pure than from the Dakota nandstone and 
oonseqneiLtly of doubtful valae for irrigation. The Laramie may also be eipeoted to 
yield artesian water. 

Beueath the Dakota along the western outcrops there are Hhalea aud other imp«r- 
viona strata belonging to the Triassio syatem. It ia to be expected that these coarse 
Triaesio beds will cany water, but the groat depth at which they oconr andemeatli 
the Ureal I'laios probably renders their consideration aa a ttouroe of water snpply 
ueoesttary ; besides, the Triassic strata are so highly charged with easily soluble saltB 
that water derived from them would be too alkaline and saline for irrigation or do- 

NOTB.— These statements were made np in the V. 8. Oeologicat Survey by varions 
geologiiitB,gatheredfrommanyauthoritieti,andpreaentedby Director John W. Powell 
to the Vuited States Senate Special Committee on Irrigation as bis oooclnsions. 

WELLS IN NEBRASKA. 

Becord has beeo found of but four artesian wellB, one at St. Helena, 
a short distance below Yankton ; one at Omaha; one at Lincoln, a min- 
eral water ; and one at Brownville, in Nemaha County, in the souUt- 
eastern part of the State. 

That at St. Helena derives its waters from the Dakota sandstones, at 
a depth of 4UU feet, and in reality belongs to the system of South Da- 
kota. The flow is copious. 

The wells at Omaha, 750 feet, Ijincoln, 985, and Brownville, 1,001 feet, 
derive their water from various strata in the Coal Measures. Of these 
the well at Omaha afibrds pnre, fresh water. The Lincoln well yielded 
fresh water (not artesian) at a depth of 100 feet; a strong brine at 244 
feet, the base of the Dakota, and medicinal water at 514 feet. The 
last is the water used. The flow is strong. Of the Brownville well no 
record of its water can be found. 

These statements are made on Director Powell's anthority. Pro- 
fessor Hicks, State geologist, says : 

The artesian water of Nebraska ia the best I ever saw. The belt runs somewhat 
west of north. That belt atrikes Nebraska. In Knox County there ia excellent arte- 
sian ivater to be fonnd and at very moderate expense, bnt it is not in the belt that 
needs it. That artesian water ia going to be of great valne for power, if far nothing 
elsii. You can get a. great water-power by borinc into the earth. In the western te- 
giou, where irrigation is most needed, tlie resulte of exploration for deep artesian 
waters have so far been negative. 

AN ESTIMATE FROM COMPETENT AUTHOBITY. 

Capt. George M, Wheeler, B. C, U. S. A., retired, expressed the be- 
lief that of the 'reclaimable areas of this country 15 per cent, will be 
irrigated by artesian wells. He believes 200,000,000 acres can be to- 
claimed. 
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The following tiiblo is the rctsult of tliu observations of Geologists 
Mudge, Hay, and St. Jobn, and uf evidence taken before the United 
States Senate committee : 
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WELL» IN WESTEBK TEXAS. 
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Mr. Frank E. Hoesler, of Dallas, Tex., who has devoted much time 
iratl study to queations involved in the ecoiiomio nses of well-water, es- 
])ecially in irrigation, describes as follows ttee water supply by wells of 
the Staked Plains region : 
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totiO feet; at Midltuid, ^ miles west, at 35 to 50 feet; at Odessa, 40 niiieaneBt, at 
:10 to 60 feet; at Podtd, near weatem edge of the plain, none. In a few looalitiea 
"jujnt clay, a water-proof material, on which the "underground" water i«Hti, 
counts cloee to the gnrfBce. No water wae found, though thiu material boa often been 
penetrated to the depth of 500 feet. A fbwof the surface wella are brockisti and sev- 
eral salty, hut Keoerally the water ia good. Several spriugs containing soda, huI- 
pliur, or ):ypeiiDi water, as well ae a fetr wet weather salt lakes, are also found od tbe 
plain. Tbe only permanent running stream on the Staked Plain is " Hunniug Water," 
in iiickouH County, a bright, sparkling stream that suddenly breaka out of the 
gronnci, ripples over a pebbly bottom for ailtstance of 10 miles, and then mysterioasly 
(nsjtpiMiars, like many other strimius west of the Feces River, notably Leon Wells, 
Coniuucbo Springs, Escoudiilo, I.impia, and Toyah Creek, or the undergroDnd river 
near Caatle Mountain, in Craue County, which is working its way to <laylight by 
washing away the roof ciiveriug it, ocousionally causing a part of it to fall in. A 
similar stream eziats in the northern part of Crocket County, which was not known 
to exist n few years ago, though a recent cuve in exposed an abundant wat>er supply 
20 feet below the anrface. 

Nearly all the wells dug or bored in the " underground " water, under the lime- 
stone, show a tendency to rise above the point where the water was first reached. In 
some localities a rise of iiO to 30 feet was observed, showing that the supply is under 
considerable pressure. Borings at Odessa have shown five separal« layers OT deposils 
III' water to exist between tbe surface and the "Jojntclay " 100 feet below. Between 
the Staked Plain and the Pecos River is an ancient fresh-water lake baain, known as 
Ihe " White Sand Mills," which is covomil with numerous ponds of pnre fresh water. 
The supply ia permanent, and said to bo inexhaustible. The railway wells at Mona- 
buiis. in tbis luoatity, famish an iiunicuse sumily. Altitude, 2,6^ feet. Tbe wells 
weHt'of tbisnnd to tbe Pecos draw their xupply IVom the seepage of the Pecos River. 
EaHt of tbe.Staked Plain the water supply in wells is variable as to quantity, quality, 
and depth. In Howard Couuty good water ie abundant in the southern part, rather 
deep in tbe northern part, and brackish in the town of Big Spring. In Hit«hell 
County generally good at 30 to TkO feet, sometimes strongly alkaline. Several wells 
liureil are capable of furnishing 9,000 gallons of wat«r per hour continuoudy. At a 
deptb of 'JUOtu 300 feet super-saturated salt brine, claimed to be chemically pure, is 
louml in inexhaustible quantity, and a fine grade of salt is mannfactured. Tbe Colo- 
rado Uiver carries water in it« b«d nearly all year round. Its wator here is said to be 
brackish and sivlty. A chemical eiaminutiou will have to determine whether or not 
tbu water can be used for pntposes of irtigation. 

THE STAKED PLAINS. 

Hr. Boesler gives in this connection aome data beariDg on the prac- 
tical use of wells : 
On tbe Staked Plain but very little water will be needed, but when needed is 

needed badly. Continuous irrigation is not roqaired. In the history of every crop 
Ibere is a critical momeut in which it is determined whether or not the fanner ahiM 
liave a full crop, a half crop, or a failure. A rain-fall to-day makes his crop, a rain- 
fall two weeks hence does him no good. One or two, or possibly three, irrigations 
during tho yfar, each equaling a two-inch rainfall, would tiring him a great barvost. 
More than that he will hardly need. In IUSS and 1S89 he made a fnllcrop witbnat 
irrigation ; in ISOU and lH87ho did not get his seed back, though the rain-fall of eoeb 
year, if properly distributed, would have made splendid crops. 

Tbe acreage llfat can be irrigated from a 6-incn bored well in a dry year by using 
a 10-foot windmill will he about five acres, varying with the rain-fall. By the use 
of a suitable storage-tank the capacity of the plant may possibly be doubled, but at 
all events the acreage irrigated is very smalt compared with the cost of the outfit, 
which runs between $200 and |350. Five acres under irrigation by a (200 plant will 
vost the owner (40 per acre, and if ho borrows the money, paying 10 per cent, interest, 
bo praetioally pays a water rent of (4 pet amrnm. 

This expense is for water alone. If the farmer plants trees and grape-vines be 
must have rabbit-proof fencing, which may cost him f 10 per acre additional. Com- 
[ikratively few new settlers will be financially able to incur snob expense as is nec- 
essary for a good water plant, and if they do snoceed in securing their water supply 
it will be at auoh coet per acre that very high-priced crops must be grown and suc- 
cessfully markuted to meet the interest on the iuvcetmcnt to be profitable. Tbe 
raising of the cereals and forage crops by irrigation will, therefore, be entirely oat 
of the qnestion, bat if the cost of the water supply can beireduoed, the growing of 
early vegetables, fine table grapes, eatly IVnits, raisins, prunes, and the making of 
wine can be made profitable. 
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The eatrimnteig od u enction of land near MilillaDd ur Odeasa, where the pre6eDC« of 
water It) sufliuient iiuaiitit; bas l>oeu dvtenuixied liy previous te8t«,'are given as 
fbllowa 

MOat-resofland, at|3peraore ^1,920.00 

704 ftni,Bp08tB,atl5ceiite 105.60 

I,40Satav8l s9(704 feel of lumber) 3&.00 

7,200 pounds GliddUD barbed wire, at 6i cents 396.00 

Sl,<.iSa feet JO-iiicli netting, 1) incb mesb. No. 19 wire 462.00 

Freigtit on same , 50.00 

4 galea, atapl en, hardware , 75.00 

:I0 ulobe or box bouaiv, attlOOeacb 4,500.00 

37,040 young fruit treea and freight, at 10 cants, for ItJO acres 2,704.00 

64,000 young rooted gnipe-viriea, at 5 cents, for 160 acres.'. a, 200. 00 

0£Sceofeuperinteudunt 250.00 

Salary of siiperiiiteudont three years, at 9720 2, ItiO. 00 

Wi^^.Avofarinlaborers two years of three hundred days, attl.25perdaj 3,750.00 

Snrveviug, freights, coram issioos, adTcrtistng, etc 2,200.00 

b'arniiog iiuplements, liTe^tocIc, etc ^ 500.00 

22,30!'.«) 
Tlie total cost uf improvement per acre will be {34.65, or 9^307.60 for the sootion. 
All of the laud i« put in tillable condition, bat only one-half is planted in trees and 
vineii. 'Lhere is a delightful nncertainty as to quantity of water obtainable, size and 
capacity of wells, winduiilts, and storage tanks required. The estimate will vary 
with each sectton of land used. The estimate on a certain section of land which the 
writer has in mind is as follows : 

Seven dug welhi, tunneled in water-bearing strata, at |1,200 $8,400 

Seven 30-faot wiudniilla, pumps, towers, etc., at $700 . 4,900 

Ten storage tanks, at {350 3,500 

Six mites of wooden flumea, etc.; 95,000 feet lumber, ftt$2& . 2,600 

19,300 
An average cost of |JI. 10 per acre for water. Adding together the cost ofthe im- 
provements, 122,307.60, and the cost of water supply, $19,300, we have a total cost of 

$41,607.60, or $G5.01 per acre. 

WBLLS IN THE HOBTHWrlST. 

At Miles City, Mont, fourteen artesian wella have been successfally 
l)Ore<l, The depth is firom 535 feet or less. The average bore is 4 
inohes. On the other side of the Yellowstone River a flowing well was 
obtained at 50 feet, the elevation being 600 feet above the river. The 
water ia these wells is chiefly used for garden irrigation and domestic 
ascs. At Helena the city is supplied from .deep artesian wells. In the 
vicinity, however, artesian water has been obtained at a depth of ItiO 
feet. It yields 200 gallons per minute, is of good, elear character, and 
is used for irrigation to a limited estent. At Billings a well over 1,000 
feet in depth is in operation. 

Artesian water lias been found and utilized by wells at Oxford, Boise 
Oity, Idaho, Pasco and Boslyn in Washington, and. at Warm Springs, 
Oregon. 

WELLS IN UTAH. 

This Territory furnishes some valuable evidence of the' use of arte- 
sian and flowing wells in agricultural operations, but it is stated by ex- 
I>erts that such evidence is overestimated. The wells so far found are 
in some one of the basins of the ancient lake of which Great Salt Lake 
is the present remainder. In his otBcialreport to the Senate committee. 
Governor Thomas said : 

The clay sPdiment from that fake makes the impervious cap of those subterranean 
reservoirs, whose rims are but slightly elevated above the vtltagos, and the reservoirs 
are fed from the bases of the mountains where the surface water runsover the gravel 
debris between (h^ mountains and the clay rim. The average depth of these art»- 
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siaD wella in Salt Lake Vttlle; is aboat 100 feet, in Utah Valley 200, and in Tooele 
about the same. In Millai-d Coaoty a few wells have bveu Uriveo witU a deptU of 
about aOO feet and a flow of oue-haJf to 10 galloDS per minute throngh IJ inch pijie. 
Since no solid rock is stmck in driving these wells tbey are very liable to clog np id 
a taw years. The How in Salt Lake Valley will not average US gallons per mioDte, 
though Boine walls far exceed that. A well flowing 5 gallons por minute will iiri- 
t;at« an acre of ground. 

Utah County reported that artesian water can be had for all the land 
on the west side of the vallej. Prof. M. E. Jones does not think that 
tlie TTtah wells are of trae artesian character. He said : 

In Utah it is vary different. The artesian wells or basins are very largo, some of 
tbura occopjing, perhaps, 100 square miles ; but the water is obtainable only around 
on the edge, and when yon get ont to the middle of the valloy, you are no far away 
from the source of the supply that yon will get only about half a gallon a minute, 
which is only enough tbr (trinking purposes. We can not, therefore, depend on ar- 
tesian wells tu this viciuity for an increase of our water supply. 

There aro over five thousand of the small artesian or snrface- flowing 
wells in the Territory. Certainly 20,000 acres are now irrigatal by 
them. 

WELLS IN NEVADA. 

The State claims a considerable area of artesian waters. From a 
rc[>ort made by the State l»oard of reclamation, after a reference to the 
large namber of mineral springs in the State, the following is quoted : 

Nevada occnpias a prominent place as amiQerat-spring State; both hot nnd cold 
Sfirings are found in every county. The warm and hot Hpriugs are found mainly in 
conueotion with geological fault-lines or fractures of the strata. Can wu not, from 
those facts, reasonably conclude that the sinking of artesian wells would not only he 
advisable, but that Uie prohahtlitiea of obtaining large streams of water therefrom 

There were, in 1S89, sixty-flve wells sunk in our State, ranging in depth from 109 
to 1)10 feet, twenty- Sye of which were 6 inches in diameter, averaging in flow ubont 
2(1 gallons per minute. 

The others have a diameter of3 and 4 inches, and vary in flow from lU to 3^i gallons 
pvr minute. 

IFrom BDTveyor-geDWal'B report, ISST-'Sl.] 
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Three counties, Storey, White Pine, ami Wasboe, have no wells to re- 
port. It is claimed that thefoUoving areiisaru midorlaiil with artesian 
water, which may be made available for irrigation : 
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That is, a total of 1,833,000 acre«. The number of apriugs (mineral) 
reported in IKevada is US. There are also a large number of non- 
mineralized springs, some of which are of large size. One is reported, 
the water A\)m which irrigates 2,500 acres of land. 

IK OALIFOBNIA. 

A large number of artesian and flowing wells are developed in this 
State, and they are extensively used in agriculture and horticnltnre 
for irrigation. The wells whose waters rise to the surface, flowing 
probably A\)m the primary and st^coiidary water beds, are very nu- 
merous in the foot-hills, central valley, and bay regions of the State. 
They irrigate all gardens and considerable areas of orchard. In the 
coast counties south of San Francisco such wells are common ; their 
sources being everywhere accessible. In the eastern sections or rims 
of the San Joaquin, San Fernando, San Bernardino, and other valleys, 
on the Mohave Desert, and along the edge of the Colorado Desert, ar- 
tesian and flowing wat«r belts have been extensively developed. Some 
of tbem are of large extent and considerable volume. In Tulare and 
Kern Counties there are large districts snpplied entirely by artesian 
water. Some of the wells are of great volume. One at Delano, Kern 
County, for example, is reported as capable of irrigating for alfalfa and 
grain some 20,000 acres. Used for l^uit land, then, the duty would be 
nearly double. 

In the San Fernando Basin, in both Los Angeles and San Bernardino 
Counties there are already nearly two hnndre(l wells developed for irri- 
gation use. They play an important [>art in Kiverside and its related 
colonies; at Cliino, where 20,000 acres are irrigated by tbem; at J^ 
mona, Cucamonga, Temescal, Vivienda, and in fact are found in all the 
irrigated areas, colony lands, ranches, or small holdings. 

The San Bernardino Basin is important as a well region, over five 
hundred being made use of for irrigation jiurposes. At Old Kiverside" 
there are fifteen wells in use, flowing 300 miner's inches a second. An 
average flow of 20 miner's inches per second is suflicient for 1 acre. 



IFrom BaU'a IrrtKBtJon in Southern Calirarnla.) 
The water sapply for tbe pipe-line works is derived and expected to b6 derived 
from artesian nella in the San Bernardino liauin, at a point three qiianera of a mile 
sorith or the river bank, and about H milea eaat of Warm Creek mouth. The gronnd 
elevation here is abont 995 feet above the Rea,ahont llfi feet above tbe biglieet peint 
in, and 180 feet above the general elevation of the central portion of UiverBide town. 
Fliireonaplatof 74 acrea,juat within therecogniiied lower limit of the artesian basin, 
and near to the famous Hunt artesian sprin;;, seven arteHian wells, each 11 inobeH in 
iliatneter, have been bored, six of tbem to depths varying from 111 to I'iO fuet, and 
ouefj>adepthof'J15feot. Their flow ranges fnun 18 to 3H miner's inches to the well, 
and the total supply IB 16i) miner's inches. The work of boring other veils Isinprog- 
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The average flow per well in tbis basin bas been eatimatetl at over 
17 HQOti inebee, makiog a service of 2^ acres per well. With the carefal 
ecoaomy of water now practiced by small stora^^e tanba and pipe dis-' 
tribatioa it is qnite certain that the area of duty may be easily donbled. 
The one thousand artesian wells now flowing in soathern California 
will thei'efore have an irrigated service of at least 5,U00 acres. A 
curiOQB fact has been developed, showing the dependenceon the moan- 
tain drainage of the arterial veins and basins. The seasonal ebb and 
flow of votame in these wells is qnite regular and marked in amoant. 
Ex-State Engineer Hall tbos describes the artesian supplies of the 
region : 

IT8 RAINPiXL AND ARTERIAL DRAINAOV. 

It is a kaown fact tbat along tbu npper eilge of the plaiu— at HighUniU, near the 
extreme eaateru end of tbe valley, at Etiwanda farther west, aud other plaoe^ where 
observatiotiH have been made — tbu rainraUia alioutdonblethat which ia found on the 
plains but a few miles away. AnA so, precipitation is not hero allocted so ranrh by 
aLtiiuJde as by the prosenoo of the wall-like mass of mountains which obstructs the 
movements of the clonils, and holds tbein until they bank up to the poiut of releaa- 
iog their vapors. 

Speakinguow only of that portiOD of the monntains within San Bernardino County, 
with theeioeptlon of tlie regiou lying on thesidesof San Bernardino peak and Gray- 
hack, drained respectively by Mill Creek and the Santa Ana River, and tlie region ont 
of wbicb comes Lytic Creek, all of tbe mountain catchment areas are sncb as shod 
tbeir waters with remarkable profuptitude. The drain slopes are exceedingly steep, 
oftentimes, in tbe main carions iiven, ^0 to 300 feet ]>er niile ; and on the aontliem 
face of the raogi^, allfaonL;U in the catlona there is a wooded growth, those a 



t of vegetable molds and soila wbicli : 



cognir-ei as hoi din i; n 



giving them out in the form of snrfaco draiiingoa, are hmitud iu e; 

At eoiHo time, in the geoloijical bietoiy of thia countiy, it has bean subjected to an 
immensely greater rainfall than it reueivea at present; aucb that enormous torrenta, 
comparatively speaking, have come out of these mountain cafions, and piled groat 
masses of bowlilcrs auir gravels before them. The principal streams fiavo built ver- 
itable ridges far ont into the plain in front of tbeir caQon moutba, which slope not 
ooly forward, bnt sideways; and looking at the baae of the mountain ocrosH tbe val- 
ley from south to north, one seps the proQIeof the plain as it rests Against tbu monnt- 
ain'sbase, with hills ont n\ioa wbich the streams cume, and valleys in between. Tbe 
headn of theee ridges, next the cafions are, of conree, composed of specially penueable 
detiitns, whioh extends up into the caElons, filling the deep bed-roob ontUngs with 



rens, and it is intended to continue it nntil a flow exceeding 225 miner's inches is 
HHCared. The wells are located at TiO-tbot spaces In ttro diverging lines .'>0 toiiOO feet 
apart. Their waters, r^ni ved into a little cement basis arouud eaob well, arc collected 
bjr means of small Humes into a, shallow, maaoury-lined, circular reservoir ;S0 feet in 
diameter, across which i^ an overflow weir, and over this the water drops in a thin 
sheet, ihuB becoming somewhat aerated before entering tbe pipe. 
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maasoa of Itmkon matter, ran;;iDf; from sand graiDS op to rooks uf man; toua ireitfht. 
Into nuch bedii a lar^je portiou of tbe waters of these stntama niak, aud petcolanns 
throngh tbe Interettoes, and runiiLng throngli the openlngg in the debris, find entrance 
iutn the old channels of former atreaiiis iu the porineable lay era nadel the plain, loag 
Hinco closed over by layers of material leas pnrmeahlo and whiuh have beoome closely 
ciiiuented. Sach is the source of artesian waters which are found to rise in the bot- 
toiUH of tbe basins throughont the coiintry. The San Bernardino valley, or basin aa 
wn liiive called it, is a very well marked formatiou of this class. Affain, the land at 
thi> foot of the great Cucamonga plain and resting agalDSt the Coast Bai^e, which ia 
henun calttxl the Biucou basin, is another such formation. 

Into the 8au Bernardino baain from the wcist a part of the waters of Lytle Creek 
find passage through gravels, which it has deposited in cbaunela here and there at 
different periods iu its existence, aud which are more or less permeable. Alargepart 
of (hose of the Cajon pass streara sink 'farther np, and find their lodgment also in the 
artcHian strata of this basin. From the east the Santa Ana river comes through a 
wide canon, filled, no one knows bow deep, with sucb diSbris ; and a share of its 
waters contribute also by this means te the artesian snpply-. While the strsams like 
City Creek, Twin Creeks, Devil's CaDon, and otliers, which come to the valley at its 
norlheru edge, seldom over course beyond a few hundred yards into the plain, and 
there sink to the same great receptacle^ (be subterraneaji gravol-Glled chaunela. 

The artesian basin of the Rincuu and Chiuo is fed by the sinking waters of San 
Antonio, Cucamonga, und other caGons which run into the npper edge of the Caca- 
nionga plain, 10 miles or more away, and 1,000 feet higher. While the aprMng af 
waters in the neighborhood of Pomona is but their liberation irom some ola channela 
auit beds of San Antonio Creek on their way down nnder the plain towards the Bin- 



nks and rise^ and sinks amiu 
rapidly in its course, and receives tributaries under ground, so that it would be diffi- 
enlt to identify waters rising below with those which have sunk at any specified 
locality above. It ia the main drainage way of all this country, however, and tb« 
entire arterial drainage outpnt of the great San Bernardino Valley, speaking now of 
tiie whole region which has inst been described, and not of Sau Bernardino basin 
alone, is probably by way of the Santa Ana Cafiou above or beneath its sands, through 
the Coast Range. 

m SAN DIEGO OOtmiT. 

Tbe Upper SaD Jaitinto Yalloy, in Sau Diego Oonnty, in the only baain 
explored. The limits of the artesiaa belt have beeii well defined hy 
boriDga, and comprise about 10,000 acres. There are now one handred 
and nine flowing welU, and as jet the flow of existing wells has been 
slightly, if at all, attected by the new ones : 

' The characteristics of all the artesian basins of southern California are here repro- 
duced. The water-bearing strata are six or more in numbed, and lie at a depth of 
from V2 to 500 feet below the surface. They are not uniformly distributed over the 
area of the belt; that is te say, they apparently follow old river channels, whoee * 
cuursos are not clearly traced out, and there is a measure of uncertainty in l>oring a 
well as to which of the water-bearing strata will be ouconntered. The pifonerality of 
the wells bored are about 300 feet in depth. Some of them have the strong Bow of 
30 to no miner's inches. The head of pressure forces the water to heights varying 
from 5 te 18 feet flrom the surface, and it is customary to control the fiow by extend- 
ing the casing or pipe a short distance higher Ibau the water will rise, and tap it 
again when tbe water ia required by a vs^ve on the side near the surface, a con- 
venient arrangement. Attempts have been made to strike flowing water on the 
Lower San Jacinto plains, at various places, without success. 

IN OOLOBADO. 

A very marked artesian basin is that of which Denver ia the center. 
There are about four liuudred wells within its limits, of which about 
sixty are returned as used in irrigation service. The areaander them 
is unreported at present, bnt it is known to be of considerable extent 
Other development is in progress in tbe State. 
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IK WYOMING. 

Ou Laramie Plains, artesian water Uas been strack. Some thirty 
wells are developed. There are other developments under way and 
great hopes are entertaiaed of the future ocoiiomio value of artesian 
water in this State. 

No sacb development lias yet been had in New Mexico and Arizona, 
yet the indications are excellent. 

THE UBE OF WELL WATEBS. 

Prof. G-eoi^e B. Culver, of the State University, Vermillion, S. Dak^ 
who serve-; the United States artesian well investigation as its Dakota 
geologist, has made some nalculations of value in relation to the use of 
water in irrigation, which are given here: 

Due iuch of rainfall gives 860 barrela to the arce. 

One iach of raiufall gives 550,400 bairela to the geotiaD. 

Oue inch of laiDfall Ki^es 19,814,000 barrels to the township. 

The iivtsrage rnlafall of the Misaouri valley is abont ^ inoheB, probably a liltlo more 
in the regiou undur (Hecnsaioa. Multiplying the nambei in the above table by 20, we 
have the folloniug reealts : 

Twenty iucbes of rainfall gives 17,200 barrels to the acre. 

Twenty inches of rainfall gives 1,100,800 barrels to the seetloo. 

Twenty inohee of rainfall gives 39,<£i8,300 barrels to the township. 

Snppose it in desiralile to dooblo this amoant by means of wells, andsnppose a well 
flowiug iOO barrels a minute be talien as a standard. Such a well fnmisbeB: 

One hnndred barrels a minute, G,000 barrels an hour, 144,000 barrels per day, 
52,.WO,000 liarreU par year. 

Making the divisioD, we find that it woald require seven such wells in eaoh town- 
sliip, provided that all the water ia need in the township, none enoapiog to the lower 
ItiveU. It is not probable that this latter wonld be true. Nor is it believed that it 
would he necessary to double the present laiafall. Oue-haif that amoant under ood- 
trol would be ample. 

Director Powell, of the U. S. G^cilogical Snrvey, presented to the 
Senate Gommitt«e on Irrigation, in o&ring data as to wells already 
quoted, the following views : 

BCOMOUnC UHITATION ACCORDINQ TO DIBBOTOR POWELL. 
Arteaiaii reservoirs can never fnmish waters for a^icnltnre on a scale of snfflcieat 
maguitudo to be considered as an important sonroeM snpply. The amonnt of waters 
nbich porona rocks will supplyisalways very insignificant compared with the amount 
nt<ceaHai|y for irrigating any great tract of land. More than half the agriculture of 
the world is dependent oD irrigation. Of this, a very iuRignificant amount dapeads 
oil artesian wells. There are wells here and there tu Knrope, Asia, Africa, and 
Aaierica, and in some of the great islands, bnt altogether they fnrnisli a very Hmall 
amoitnt of water for agrloulture. If all the artesian wells used for irrigation in the 
"orld were assembled in Dakota they would not irrigate a county of land. But 
lliuro are othpr serious reasons why tbe attention of the people of the great plaius 
slionld not be directed too confidently to this resource. It is the experience with ar- 
iMian wells everywhere throughout tbe world that if loo many are bored in any ba- 
sin all are destroyed therehy. In the northern Illinois district, it was hoped that the 
i;reat city of Chicago could be supplied with water for domestic purposes by artesian 
wells, but experimentation provetl that, while a few good welln could be secured, a 
greut number was impossible ; that the supply of water would be absolutt-ly inade* 
r[uate for the wauts of the oity ; and so the authorities were coiupelled to resort to 
the lake for their supply. Now, to irrigate the site of the city of Chicago would take 
more water than to supply it for domestic purposes; so that the artesian wells of 
that district would be entirely inadequate to irrigate an area as large as the city, or 
perhaps one-lifth or even one-tenth of the area. Some years ago it was )ioiuted out' 
that the city of Denver and the region round about was the site of an artesiao bastu. 
The lirst well site proved to be very valuable, and the desire to secure watfr for do- 
iu«sti>i purposes therefrom led to their multiplication. More than three hundred have 
now lieeo liored, and gradually with the progress of the Imring the collapse of the 
wells has resnlted, aod now all the wells have to pumped; there is little or no 
liawiati;waCer from them. These instances might be multiplied all over the world, 
anil Ibeesperienoeof mankiud entirely testifies tbat it wonld be unwise toenconrage 
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tim pi'0|it<i nf niiv dinlrict of country to dftponil npoti artcHiND tT»(t>reri>rirrieatiouon 
iiiiy liUjiv Hcnle {or futiuhig. Wuters tor ilomfistin piir|iOBiw, fur irrigating ganleDs, 
iiikI fnr Hiipiilyitif; Mock randies may thus bo iiiitaiiiiHl in many cvj^iuus, uud the snp- 
(ily of water that can thus be tiimislied is of vnlue ; but wlien ponsHlcrart nsaBuiirce 
for >gii culture, for the cultivation nf ilelds an (t large tract* of couutxy, it will always 
be inuilcqnate ; anil it is □uwlsu'tii euconrafje any people to engage in agricultaroon 
a largii Hcnle and depend on irriKation from artesian wells. 

I'or Ihi) district of which I am now speakiuf;, eiton<ling from the British to the 
Mexican lino in a broad bult acrosa the plains on both sides of the hundredth me- 
ridian, tho people will iiUimately bo compelled to depend upon another «onrce of 
supply, and ouo ho important that iaoomparison therewith the artosiau supply Hinks 
into insiguilicance auil seems linrdly to be worthy the mention. 1 refur to the use of 
the slomi waters. One- third of tlie agricnlture carrieil on by irri;;ation thmngliDnt 
the world is pTOHeciitod by tho stuniKe aud nso of storm waters, anil tho experience of 
niankind in tbisrespoct ih n<plute with 1sB«ons that can not be iiefclecteil. Tlio region 
to which this is nspevially applicable is the snbbumid re(;ioD. It diftV-rs from what 
1 have called tbe arid regiou in Ihat it freiierally has a greater rain-fall, distribntcd. 
more evenly over the country, as it is not interrupted by great nioiintains where the 
]ii'euipitatlon is coucentruted, having from iri U> 'iS inches of ruin-fall in tlic nverafie 
year; souiotimoH more, sometimes less. There are many years when agricnltnre in 
priisperons witbunt irrigation; there are others w lien it fails without an art iiicial 
supply of water. Qradnally with the progress of agricnltnral development it is poa- 
Hibto to euver tho couutry with storage basins, or tanks as tbuy are usually termed, 
in which water may be lie1d to be used in seasons of drought, lly this means the 
farmers inay~ be able tti tide over the dry yean, and farming may lie modn prottperoua 
anil bighly remunerative thereby from year to year. It is in this dirucl.iuu that the 
attention of the {leople of that r^ioti shonld be turned. There is another sonroe of 
water for that country of far greater importance than that of artesian fountains, bat 
far loss than that of the storm waters. I refer to sand reHervoini along the ehnniiela 
of the streams, eH|>eoially of the great rivers. ,In that region of country Ih<> stream 
ralkysare ofteu great beds of sand, into which sinks the wat«r which coDies from the 
disUnt mountains, aud into whioh sink the storm waters that come I'mm theailjuoeut 
hills. Kximrience iii other cnniitriua shows that this source of supply is worthy of 
ooQHideratioD, and the eiiperimeDts now iu progress in tlio Arkansas Valley give in- 
dications of like character. 

REASON POE AN INQtllBY. 

The need ib imperative and tlie investif^ation one that shonld be car- 
ried on even if a|ipropriatioiiR are uut mwle tor the full toi>ographical- 
gcological surveys alleged to be so absolutely necessary. Theru ia an 
iiiiinense area under cultivation in tUe arid sectious of the worid, the 
wsiters for fructifying which are drawn from wells and painfully dis- 
tributed by the most itrimltive use of man and animal power. It has 
be«n estimated that in British India alone 20,(100 wells are used for 
^ncultural irrigation. An estimate has been made that the areas so 
watered support at least twenty million persons. Ceylou, Japan, China, 
Persia, all settled portions of Central Asia, the entire plateau region 
of Arabia (in which there is not a single snrfiice stream and on which 
several millions live, iu comparative prosperity for an Asiatic people), 
Syria, large portions of northern Africa, from Egypt to Morocco, are 
all largely irrigated by water supplies drawn from wells. It is a subject 
that has never been investigated, but even a cursory examination wHl 
satisfy an inquirer that at least Hfty million persons are su[>ported from 
agrioniture carried on by means of the use of wells in irrigation. 

It is quite ceriiain that there is no occasion to dogmatize in ailvance 
of systematic examination for or against the economic value in arid 
agricnlture of wells and underflow waters, artesian or otherwise. 

THE STOEAGE OF TVATBE. 

The engineering questions involve^] in the distribntion of the waters 

"ill sigh£,''in the preparation Ibrand process of storing and imponndtug 

of tho high altitude supplies — snow, storm, and torrential — now largely 

lost in the ground, aud in the subi^eqiient distribution are. not so in- 
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voired and"8cieritiflc'' in oharaiCtei" that the " plain " people may not 
nnderstand them when properly informed. 

lu regard to high altitude work it must be borne in mind that what 
we now really know of the precipitation over the whole of this region 
relates more to the valleypi and the table-land than to any other part. 
All meteorological or weather service reports have been simply foe the 
purposes of local trade and traffic. We have had no system of ob- 
servations of a definite anddistinctcliaracter in regard to the mountain 
ranges. The rain chart presented in the last census by Mr. Gaunet, 
and which has been improved by later observations, shows the only 
record that of rain-fall definitely ftom the ninety-eighth degree to the 
Pacific Ooean will range from o^ inches at certaiu points, :ib at Yuma 
and on the Colorado Desert, or going from ttie east to the west, from 
'Jii inches down to 8 and 9 in the basin, and up again to 18 uuil 20 or 
2i on the Pacific coast. It is known as a matter of fact, though not 
as a recorded series of observations, that the raiu-fuU and snow pre- 
cipitation on the mouutains is from 30 to OQ inches in excess of what 
it Is iu the valleys below. The average snow-fall on the Sierras will 
be from 60 to 70 feet of loose anow, giving us on the basis of 11 inches 
of snow to 1 of water from 5 to 6 cubic feet of water. All, or nearly 
all, of this water mns to waste. At least 40 per cent, of it passes 
away in evaporation, aud the remainder into the ground. Probably 
the largest portion disapi)ears below. 

The United States Irrigation Survey reports up t« tlie close of 1889 
ttie storage capacity of reservoir sites so far surveyed to be as follows : 
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From the statement made before the Senate committee by I lit^ Di- 
rector of the Geological Survey of the total amount of lands " selected " 
as irrigable in the following States and Territories, the following fig- 
ures (in acres) are given : 

MoQtBiia 11,500,000 

Idaho 10,900,000 

Utah a,aoo.ooo 

— 34, coo, 000 

"Segregated" as iirigable : 

Califomia 1,800,000 

New Mexiob, ou the Rio Grrade and Rio Qrunde Vallev.. 5,200,000 

7.000,000 



Total 31,600,000 

FOREST TBBB8 AND THBIB CONSBBVATION. 
The subject of forestry is a part of the investigation of the question 
of the irrigation of the arid region and its importance can not be over- 
rated, for"itisthediscovery of a new continent, by knowledge, 8ki]l,8ci- 
ence, and ait." Possessing 75,000,000 acres of forests, Utile or no atten- 
tion has been paid to the snbject until very lately, and that inly tenta- 
tively, by Congress. Our forests are wasted by fire aud neglect, which 
hy a judicious and economical management could be conserved and in- 
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creased, and by tlieir conservation and increase Iiamidity will follow 
with new areas of rain. Trees act as a protection from the dry winds, 
anil wUen plant«<l and cultivated in narrow belts of timber shelter the 
crop from the wind-break and lower the rate of evaporation. 

The following table, condensed from the report of Mr. B. E. Fernow, 
chief of forestry division in the Department of Agriculture, approxi- 
mates the ratio of mountain land and plains and gives the forest area : 
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Mountain forests equal 22.23 per cent, of mountain area. 

Mountain forests equal 92 per cent, of total forest. 

Little has been done in forestry planting. From the same report of 
tho cliief of the forestry division the following condensed statement 
shows the number of entries under the timber-culture : 

Total number of nctes entered from 1873 to 1388, ineliiaii-e.... 38, ftW, KW, 45 

Total UQiiiber of acrea entered from 137:1 to 1883, inclasive, final proof 

and entry conlU have been made la 1B38 or earlier 9,346,661.03 

Total iinmb«r of acrea ou which final proof was made, or 8 per cent, of 

[lossible number 784,037.23 

Total immber of acrea planted 784, 037-^16=49, OOii 

Total number of troaH declared to have been planted aud cultivated 38,076,3110 

or Io«H tliau one tree for each acre entered for timber cultnre. 

The valuable report of B. B. Fernow, chief of forestry division of 
the Department of Agriculture, bristles with facts upon this most im- 
portant subject, the handmaid of practical irrigation. 

The intimate relation of the forests to the water supply necessary for 
irritation wdl soon force itself upon the consideration of those living in 
the Itocky Mountain region, and it is well set forth in a recent state- 
ment of Mr. Nettleton. State engineer of Colorado, who says : 

It in estimated that 60 inches of water fall anunally on the eastern slope of the 
Ilucky Monntains in the form of snow and rain ; 80 per oont. of this falls clurinK the 
iviuttir and spring months. That which fatly late in the aiitiiniD aad earl; iu winter 
Ih mu»t available for irrigation, as it liecomes tiolid, aliuoHt like ice, and melts stowly 
under the summer's sim, affording a steady flow through the irrigating season. Snows 
frilling ill late spring melt rapidly, aud the waters run down the rivers unused. A.I- 
lboii)rti about fifty moaotain peaks in Colorado reach an elevation of over 14,000 feet, 
yet tbe snow nearly all disappears every season, small quantities only remaining in 
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email iiatcliea Lere aud Uiore. On thin accuuut Lbure arc at pnwnDt uo gln<:iort in 
the Bockj MoDDtuuH. The cold oiouDtains candeDse tbemoialureintheoonutry ad- 
jacent., tbereby robbing tbe ptaiDH of tixw quota of raoisturu. 

Hence the necesait; tor irrigation. It is qoite easy to foretell tlie probablu muuiiut 
of water for irrigation parpoBua for the coming; ueiwoD by wutctiiug the aoiouub ot 
HDOw-fall in the moiintainB. 

FarmerB living from 20 to :(0 milea from the monntaina, or where they o»o watch 
the snow-fall oo the main range of the monntains, have learned to gau^e their crops 
by the time the snow falls and the qnantity. If the snow fulls early, they expect 
water for late crops. If the snow tailn prlDcipalty in the sprtu); mouths, tauy fear 
short water in summer and fall, and plant or sow accurdiagly. 

Thore cao be no doubt about the inHueuce that cnttin^ or bumiu); the timber on 
the uioiint»inH has on the How of our streams. They will on this account lieconie 
more iutermilteutin their flow, which is a dr.i whack to the irrigaliou iiitercsta of the 
Stale. The preservatioD of the monntuin forests should be euoouraijed. 

To Bam np simply, then ; the (luestioiis ooucerned aud i^siies involved 
ill tbe reclamation of our arid West, may be stated in tho following 
propositions : 

First- The use of the raiu-tiill in what are properly knowu us rain 
belts, by the most effective methods of cultivation, and tho selection of 
suitable plants, especially those with long tap roots. 

Second. The exhaustion of the anpply furnished by rivers and ci-eeks 
ill thoir passage through the drains, by means of tnigation works, such 
as are already in extensive use. Most of our streaius can be used up to 
the full amount of their annual discharge. 

Third. The enlargement of the existing supply by the storage at 
higher elevations of water which passes away in spring doods. The 
building of numerous catch-basins thronghont the plains to save the 
rain-fall which is wasted, so far as the lands near by are concerned, will 
. add greatly in the supply furnished by ronuing sti'eams. There are 
natural depressions overywherewhichpan be utilizedat very slight cost, 
and with entire immunity from risks of dangerous Hoods. Congress has 
already surveys to ascertain the most available sites and methods for 
accomplishing this plan. 

Fourth. The sinking of galleries or tunnels below the surface of 
streams, even when they are practically dry, and utilizing by canals 
the underground currents. Pure filtered water at Cheyenne, Wyo., tbr 
the supply of the city, without pumping or much ex|>ense, is so furnished 
from a small stream nearly dry in summer. Tho utilization of surface 
water does not exUanst the su|>ply for irrigation. The application in- 
volves waste. The fugitive waters sinking into tbe ground pass into 
t!ie depressions which make the water-ways, and gradually swell the 
scanty streams at lower levels, or course their way toward the sea 
tlirough the sands below the river beds. Thus a part of the water of 
irrigation canals is gathered a second time to do the work of irrigation. 

Fifth. By the use of stationary pumps of sufficient power, in lilting 
Buch undergrouud currents to the surface from bed-rock, for applica- 
tion to surrounding lands. 

Sixth. By artesian wells, which have hitherto proved too espensive 
for use in irrigation. 

lo these six may be added tbe small storage or form tank system, 
which can be effectually utilized ou our plains region. 
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PBOJEOT FOB A DAM OH SALT BIVKB, ARIZONA. 

Mr. Wni. M, Breckeuridge, couuty surveyor of Maricopa, presented 
a pliiii to tbe Senate Committee. He Haiil the locatiou settled on is at 
the mouth of Tonto Greek, a little above tbe mouth of Mazatzau Oailou, 
Mazatzal range cuts tlirongh the Upimr Salt lliver. It makes a hig; 
caiion, with moantaius on each side 1,500 feet high. The slope is one 
to oue; that is, jierpendicular for 100 feet. The water is throwu back 
eastward 16 miles on the Salt Biver, where it boxes again in the Sierra 
Aitcha. For the first 2 miles from the mouth of Toiito Creek, point of 
construction already auggested, the average width is 2,640 feet, and the 
average depth would be ISO feet, calling the proposed dam 280 tieet 
high. The next 2^ miles ox)eus oat into a valley, the average width 
Iteing 2 miles and depth 140 feet. The river then narrows up at Steam- 
boat fio«;k, 4J miles above, so that it is only a quarter of a mUe wide, 
with an average anticipated depth of 130 feet. Then above the Steam- 
boat Hock passage for the next lOJ miles the average width is 2 miles, 
and the average depth will be 70 feet. Tonto Creek, with a width of 
1^ miles, could be made to obtain an average depth of SO feet. There is 
ample space at a box cauon coming in from tbe south, where a waste- 
weir couldbebuilt, so that the river, when it arrived at a certain height, 
might ran over that and not into the dam. By it, enough water can 
be stored to reclaim all the desert mesa land lying north uf the Gila 
Biver between Phtenix and the Colorado Biver at Yuma. Suthoient 
quantities of water annually flow through the Salt River to fill this 
reservoir several times. It is our belief also that, by the selection of 
suitable reservoir sites along tbe Gila, water enough can be stored to 
reclaim all tbe lands south thereof iu t<his couuty. The Agua Fria,' 
where it enters the Salt Biver Valley, in tli© dryeat season carries a 
stream of several thniisaud inches of water. If properly utilized there 
issutScient in this river to irrigatealltheland, some 75,000 acres, lying 
between it and Cave Creek, and by a reservoir the land could be made 
available. 

THE PBOFOSED FAMTANO BE8EETOIBS. 

Engineer F. W. Gary, of Tucson, Ariz., outlines an extensive project 
for dams, reservoir, and diverting, at a point on the Southern Pacific 
B^lroad, a few miles from Tucson. lie says : 

LoeaUon. — Tho eites for Ihe propoaeil claois are located on the water- coiirso com- 
moul; knowu as the Paiitaiiu Wasb. Dam No. I issltiinluil lit tllejtinulioii of the 
Cien^a and DaTidson's Cauon, altoat 23 mites sontheaat of tbe city of Tacson, where 
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xtill Htjtnd the niina of the Ciene^B atation on the old OTHrlaiid Ktage route. About 
S> milea donii the uanon, wliere the Sonthero Pociflc Eailrond tracli ieuTea the edge 
of the wa«h to go onto the niosa, in the site for Dam No. 2. Dam No. 3 is still Garths 
down, aboDt 2 miles from the preceding one. 

WaUr lupply. — Water rana tbronghonl the year as far down aa Dam No. 3, but in 
euch Hmali quantities as not to be a very important factor on a aonrce of supply. 
Hence, it miut depend on the freshets which unme nlonK this water^conrsa, caustxl 
by the vain-fall over the country which it drains and which occur during the nuny 
seasons, summer and winter. 

Drainagt. — The Pantano Wash rises iu a range of low mountains about 50 miles 
•outheafit of Tucson, known as tbe " Canelos," and runs, with innnmerable liends and 
crooks, in a northwesterly direction, until it emptied, near Fort Lowell, inbi tbo 
Billito Creek ; thence westerly until it reaches tho Santa Cruz Uiver. It thusdraiua 
a portion of all the mountains in eastern and sontheaateni Pima County, with tbe 
eicoptiou of the Patagoniaa. Wo shall refer, however, only to that portion of the 
water-abed, tho water trom wbich fiowa into the Pantano Woali above the points 
selected as sites for dama. 

Emtrvoir liUa. — In examining tbe 6an Pedro Valley there are but two pointa where 
reservoira can be built to an advantage: 

t'irat. On the lower portion of the volley, at a point where the foot-hilla come close 
tt^ether, with solid rock upon each side and bottom. This ia known as tbe Nigger 
Bun place, and ia about 15 milea below or nortlt of tbe town of Benson, where a daui 
3r)0 feet in length and 40 feet high ivill overflow an area of a mile aqnare and aver- 
age 10 feet deep, or a storage capacity of 27H,784,000 cubic feet. The area of bottom - 
laud and low table-land that could be irrigated by the cunstrnction of this dam 
would be in Cochise County over 3,000. 

The second reservoir site on the valley, 1} miles above Charleaton, and ^ miles 
above Benson, where the tbot-bills oome down to the river forming solid rock banks 
for over a hundred feet bigh, where a dam 60 feet in height and 400 feet long would 
store over 300,000,000 cubic feet of water. 

There ar« several places along this vaUey. where there are broad stretches of almost 
level bottom-lands where under-ground dams (tbat is, trenches at right angles to tho 
valley cnt to bed-rock or clay and Gtled with concrete) could be placed, that would 
raise the under-ground current to such a point that thousands of acres couhl bo 
brought under cultivation without irrigation and suve the expense of ditches and 
the groat loss by evaporation. 

A cursory glance at the eroded conditionof the banks of tbe San Pedro will uonviiiuo 
a person At once that vast bodies of water ran down this caQon. Great dykee of hanl 
rock havH literally ,lieen cut through by the water, large ootton-wood trees have been 
uprooted and carried down the stream, railroad ties, bridge timbers, iron bolts, and 
eveu ateel rails are to be found miles away from where they were originally placed. 
So great was the damage done to the track of the Southern PaciSc Railroad yearly 
that the company had, for the aake of economy, at great expense, to elevate iU road 
beyond the reach of the wal«rs from this wash. At a point where tbe cation is over 
:JO0 teet wide water marks from a recent freshet still remain which are 20 feet above 
Mie lowest point of the channel. These are conclusive proofs of the fact that ennr- 
inuua quantities of waters flow to waate annually, wbereos if it could be pri>|>erly 
stored in a system of reservoirs it would be sufficient to irrigate thousands of acres 
of laud which are now worthless, and which would 'forever remain sounleaa reclaimed 
by the waters from this canon, becauae the topography of the country would not 
permit its being brought from any other stream or wash. 

DaiHX. — No. 1. — Atthia point a targe dyke of hard volcanic rock crops out on the left 
bank, continues on the snrface until it reaches the bed of the creek, then sinks be- 
neath the sandy bottom, to appear again on the right bank of tlie main channel. At 
the extreme right end of the dam is also to be found solid rock, so that this dam, if 
conatcucted, would have three natural and solid abutments upon which to rent, 
namely, one on each end and one in the middle. Besides, tbo indications ore such 
that bed-rock can not bo far distant from the surface of the aand. Therefore at 
Ibia point a very strong dam could easily be built and, aa we shall see afterwords, at 
a comparatively moderate cost. 

The total length of this dam ia 1,052 feet, and Its greatest height is G7. 5 feet. Its 
heights at diiferent points are as follows : Commencing from the left, the first 20(1 feet 
in length would average 20 feet, the following 50 feet would be about 45 feet high, 
tbe next 200 feet, being the main channel of the wash, would reach a height of 67 
feet, while the remaining fiOO feet would average no more than 35 feet. 

In addition to the main dam, a small one would have to be built. Its length is 150 
feet, and its average height through that distance would be about 6 feet. 

Above the site of Dam No. 1, along tho Cienoga Cauoii nnd for a short distance up 
Davidson's Cation, the waters have worn through tho seditiiout which tbey had pre- 
viously deposited, which averag<« 150 feet iu width and 15 feet in depth. The fall of 



SOME AKIZOMA RIDSEBVOIB PROJECTS. 113 

the Cieoega CaftOD it) this locality ia about 40 feet per mile; that of Davidsan's 
Cafiou aboQt 50 feet t>er tnile. The dam, then, being only about 34 feet above the 
broHCl baain of the oarume, wuuld back the water along the Cieaeea CaQon for about 
4,400 tuet, aud up the Davidson CaBuu for about 3,700 feet. The basin of the former 
oafiou averages about '2,000 feet in width ; that of the latter about BOO feet. Heuoe, 
to speak generally, this data would create two ruutauguliir sheets of water, one 4,400 
by 3,000, and the other 3,700 by 600, or, more accurately, as found by survey, tbu 
water wi>u]d cover in the Cieuega an area of 11,160,073 square feet, or 210.3 uerett to 
an avoTOKe depth of 3B.47 feet, taking into aoeouut the Aeep ohanuel already s^Hikeii 
ot. In the Davidson Cafion a lake would be formed contatniug an area of lj,7ti4,34U 
^nare feet — 63.92 acres— having an average depth of 20.50 feet. 

Therefore the capacity of this reservoir would be equal to 29y,5eo,7!)5 cubic feet, or 
2,^41,019,947 gallons; in other words, it wouid take a ditch with an average width of 
8 feet and an average depth of 2 feet, runniuc at the average velocity of SH.B feet iier 
minute, 365 days to empty the contents of this niservojr, it having been ouce iilteil 
and no more wucer coming into it during the time that it is being emptied. Again, this 
amount of <vater, if spread out over a level plain, would cover S2,5*J9aGreB, or 515 one 
quarter sections, 1 inch deep. It has been uieutioued that the waters have deposited 
seiiiiiient in the baains of both the Cieuega and Davidson's CaGon ; in taat, the soil in 
these haeins ia nothing more than this sedimentary deposit. 

J}am No. 3. — This dam, too, would have solid abutments upon which to rest, and 
although bed-rock is not seen upon the surface in the bed of the streatu it is evident 
that it is only covered by the satid. The span, besides, being so Short, this dam 
could be made not only the strongest, but the least espensive. It will be seen from 
the diagrams that its total length is 418 feet and its greatest height is 43.43 feet, and 
as the banks on both sides are so steep, the dam will avenge, a height of 40 feet 
through its entire length. The fuli of the wash at this point is something more than 
40 feet per mile; hence, the dam would back the water up stream not quit« 1 mile. 
The basin also is comparatively narrow and therefore would not make a very large 
reservoir. Accocding to surveys the water would cover an area of 3,'J2^,(>5K square 
feet, or 67.12 acres, to an average depth of ^.37 feet. Therefore its capacity would 
be C5,391,298 cubic feet, or only about one-fourth as mnch water as that caught by 
Dam No. 1. This is a small quantity of water, but it will be seen hereafter how this 
dam is an indispensable aocouipauiment to the success of the large dam. No. 3. 

Dam No. S.—The banks of the Pautanu Washafter leaving the point for Dam No. 2 
Ate of a gravelly nature, more or less strongly oemented together. At places where 
the current of the main ohanuet cute into the sides a hard conglomerate, somewhat 
of the nature of ''caliche." ia exposed. At no point, however, do we find oroppings 
of solid rock. Dam No. 3 would jiot have the natural rock supports of dame Nos. 1 
and 2. It is doubtful, too, whether bed-rock would be reached in the construction 
of this dam ; hence we oan anticipate a loss by seepage underground. However, if a 
puddle wall of clay or some other good material were built throngh the sand until 
it reaches tlie conglomerate to which relereuce has been made, and which is quite 
impermeable to water, this loss could 1>«, if not altogether stopped, at least very 
greatly dimiuislied. The red sandy clay from which the Indians make their " olios " 
and which al^oonds in the mesas iu the vicinity, would be a most excellent material 
with whlcli to build such a puddlo wall. 

The total length of this dam is 2,640 feet, or exactly one-half mile, and its greatest 
height is 73.96 tbet. For 600 feot it would have aa average height ot about 50 feet, 
and for the remaining distance its height would average nearly 70 feet. Ii would 
back the water up the caflon a distance of 7,500 feet, the average width of the basin 
being about 3,000 feet. As found by our surveys, this reservoir would exteiul over 
an area of '22,400,017 sqnare feet, or 5I4.S3 acres, having an average depth of 33.53 
feet; that is, it would contain 752,169,384.8 cubic feet of water. It will l>e notful 
that this amount is over twice as much as that which thH otlier two reservoirs would 
hold. It would take one year to discharge this amount of water through a ditch 12 
feet wide by 4 feet deep and running at a velocity of 29.42 feet per minute ; or if 
this quantity of water wore spread 6 inches deep over a level plain it would cover 
34,484.26 acres, or 5;t.88 square miles ; that is to say, it would flood a strip of level 
land 25 aiilee long by 2^ miles wide, G iochos deep. 

IN YUMA COUNTr, ARIZONA. 

The moat available site tor a dam 100 feet in height is at a point on tberiver about 
half a mile above the South Gila Canal Company^ head-gate. Solid bluffs of dolo- 
mite (lil^e^tono} 111 to 125 foot 'ibnve the presout water-level and distant 1,595 feet 
from each otbei'are fonndnt- tbix point. The width of 1.595 feet given la the distance 
between the bluff* :it the lOO-foot flow line, or proposed top of dam. The storage 
capacity of the cauuu extending about I^ tailos up the river froDithedam to Oatman 
138 A L — AP VOL IT S 
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Flat 1h oomparatirelf sinall, for the average width on the 100-foot flow-liue is but 
one-half a inile, with it«ep blaSa on either side. 

Above this one-half mile point the bottotna widen out to an average width of Ij 
miles for 3 miiea, forming what is called Oatman Flat, with an area of 4.7 Hqaare 
miles on the IDO-foot contonr. At the head of Oatman Flat the bottoms narrow to 
about tliree-qnarten of a mile, and then widen oat sod form Cottonwood Flat, the 
main stongebaain, with a lunglh of S miles and a width of 4| miles, with an area of 
35.2 eqnare miles. Abont 2 miles above tlie head of Cottonwood Flal, at Rock lei- 
ands, the bottom narrows to a width of aboat 2,000 feet, including au island 500 feet 
wide, and above thia point the; again widen to 3 miles. The length of this basin 
will be Bt miles, with an area of Si square miles. 

The depth of the water at the lower Bock Island will be 40 feet. The averaee fall 
in the river from thia point to the dam, some 14 milesby the river channel, is 4.3 feet 
pet mile. The river has a much greater grade above the Rock lalanda. 

The distance from the islanda to QUm Bendia ftboatSWmilee. The total are» of the 
three basins is aa follows : 

gquire ntile*. 

Oatman Flat 4.7 

Cottonwood Flat 35.2 

Oila Bend Flat , 8.5 

Total flowage (with 100-foot dam) 48.4 

As there will be oooeiderable evaporation ftota a body of water in this hot summer 
climate, estimated at half an inoh a da; for aix months, eqnal to 7i feet, 1 assame 
the average avaitalile depth to be 35 feet, which with an area of 4^.4 square milea 
■will store 47,!fci7,0O9,GO0 onhic feet. This will give a daily supply for sii iDonthe of 
2361,272,200 cubic feet, eqnal to 151,835 miuers' inches of the California stanclard. 

The proposed storage reservoir is situated on the Oila River about 100 milee north- 
eaat of the town uf Yuma and a few miles east of the boundary line of the coaaty. 
At tbis point the river is subject to heavy floods that will insure the tilling of the 
reservoir every winter and spring, the heavy flow lasting until the Ist of May. 

About the 1st of June the works would be called upon to make good tbe diniiuish- 
ing supply in the Oila. This draft would be at its maximum in July and Angnst. 
The evaporation in this climate ia very great, bnt the en^neer has allowed amply for 
the losses thereby inoarred. The depth of evaporation in inohes averaged for every 
mouth in the year, aa ahown by the Signal Service records at Ynma, is as follows : 

iDoheg. I Inches. 

January --.. .'-.... 4.4 Angnst ■ 10.2 

Febmary !>.2 September 8.2 

March 6.6 I October 8.2 

April 9.6 I November 5.5 

Hay .--.. 9.6 December 4.6 

Jnne 12.6 

July 11.0 I Total 95.7 

The I'^n-tUl ia practically insigiiifioant. The monthly fall in inches, averaged for 
eleven years, ia given herewith : 



Angnst 0.496 

September O.OeO 

October 0.124 

November 0.180 

Uecember 0. 4(fJ 

Total 2.752 



Inobei. 

January 0.403 

Febmary 0,532 

March 0.217 

April 0.120 

May 0.062 

Jnne ...Inappreciable 

July 0.155 

The drainage basin aupplying the river .. ._ 
staut during certain months. At tbe lowest rate of calculation ir 
1 inch to i acres— tbe amount of water stored would suffice to irrigate over 600,000 
acres. Rook suitable for tbe conetructiou of a masonry dam is found in unlimited 
quantities adjacent to the proposed eito. Elsewhero we have endeavored to show 
that large and constant water supplies are imperatively needed. While it is trno 
that the several canals along th« Gila cover considerable areas, it ia also true that the 
Oatman Canon reservoir will bring very much larger tracts under control, and, there- 
fore, an increased population, much larger property valuation, vastly augmented ag- 
ricultural output, and CO naeqnently greater proBperity. With storage works of the 
described capacity a permanent siimruer supply of water could bo r.ilicd upon to thor- 
oughly irrigate most of the accessible arable land in southern Yuma County lying be- 
low the reservoir, and thus remove the present cause of non-developLaent of this fertile 
seotioii. It bas be^ explained that about 25 per cent, of the valley lAod 4% oversowed 
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M>asoD8, flood the surface, and do great iDjury. 

Conclusion.— With thia report a topo)>ritphical map, drawu by Mr. Lewis A. 
Hicks, C. E., is Htibiiiitted, allowing Ihe entire lowerGilaValle; from Oatmau CaDoa 
'westward to the Colorado River, and also all the lands between tli« Oila River aud 
the Souora frontier. Two lines are drawn, the drst iDillcatiuK tbuexi 
that woald ba capable of producing at luaat one crop of coreaia or foi 
supposing tlie dam to contain 26 feet of water. Thia aecODtl tine sbo<i 
tb« fruit belt, bnt tbo area between tbeae two linea will be valoablo I 
of all forage planta, sogur-beets, etc. Below their juDotioa all the U 
be available. Tbe varied topographical features are faitlifiilly and ii 
lineated aod will greatly assist in a correct nnderatandiag uf tbe sub. 
these pages. 

The vast importaoce of tbo inquiries set in motion bj tbe Senatui 
and their direct beariug npua our own siirronoilings, are fully nridersb 

5le of Ynma County, who highly appreciate tbe opportunity of placii 
istingnished visitors such data cnnceniing tbe quantity aud quality 
the necessity and futnre possibilities of irrigatiou, tbe uaniber and ei 
the rivers and water supply, the oliniale and its iufluence upon thn ea 
' crops, the products, the transportation facilities, and finally, the 
aton^e reservoirs and selection of appropriate sites as, it is hoped, n 
purposes. If this has been acconiplislied, tbe citizens' executive comi 
eider their duty as satisfactorily pi-rformed. 

That tbe westerii portion of valley or bottom lands of 1 
Biver, properlj irrigated, can be inade one of tbe finest farn 
of tlie United States is no longer a question among tUose 
vestig^ted tlie subject. 

In tbe Annual Beport of Indian Affairs in Arizona, I8t 
following: 

The experiences of this season have proved boyoud doubt, were € 
subject still wanting, tbe thorough capability of the latids.of tbe Colo 
ley for ail the purposes of agriculture in every case where water cau bi 
tbe surface. Tu depend upon tbe annuail overtlow is somewhat b^r.ar 
reached by it one year may not be again for several, or they may be 
merged aa to be unavailable for planting during the aeasou. There a) 
acres in the reservation which the overnow from the river never reac 
the artificial application of water would ri'uder ait productive as a 
that are naturally overdo wed. 

All experience from tbat time up to tbe present provei 
ness of the ideas of that paragraph. 

THE SWEETWATER DAM, SAN DIEGO COUNTY, C 

By .ruass D, Scuuiler. U. Ah. Soc. U, E. 

The qnestion of an adequate water supply for irrigation aa well aal 
use of cities and towna is one which in San Diego County, Cal., neae: 
storage reaervoira. The streams of the county are of an intermittent 
monntain ranges in which they head and from which they dow to t 
generally exceed 6,000 to 6,500 feet in elevation — an altitude too low 
of San Diego to raaintalti perpetual anow upou their auuimits, or evei 
proportion of the water precipitation as comes in the form of snow (a 
than 10 per cent.) for more than a few days or weeks. Aa a result 
torrential in winter and carry large volumes of water, bnt in summer 
most needed for irrigation, are almost dry for 20 to :{0 miles of their lov 
the exception of certain seasons of aucii iinnsual rain-fall that no 
qaired — seasiins that come at rare intervals. Ordinarily the atreains in 
the usual order of nature, and are largest at the small end. and to gel 
the engineer must either go far back into the mountains and gather t 
her of small living streams and springs and pipe them out long diE 
struct dam and storage reservoirs to retain the wint«r floods. Fortuai 



oogle 



116 IBEiOATION IN THE UNITED STATES. 

«OD)p«i»ateilfortbeeii8tiagoouditionsby providiiiKnumeronsfuvurableeitosforenoh 
oonttCruotion, and uvery atream of imporlauiM iu tlie county ban availobla sitoa for 
storage daiua of large oapaoily. A number of water vuuipauies are engaged ia pt«- 
pariag for eiteiuiive works of thin cbaracter, whiub, wheu couiplet«>l, will provide 
inigatiou fitoililies for aoveral baadred tbousaud acroM of land olbeiwiae uQ[in>dDa- 

'niia era af developuieot waa inaugurated but reoeotly, aud tbe firat oompleted 
vork or the obaraoter in the Sweetwater Daui aud Beaervoir aad extensive pipe ^h- 
tent Teaohing out from it. 

TbH uircuniHtances wbich led to tbe buibling of tbu ilum were tbat the Sau DieK<^ 
Laud and Tuwu Uompany (a first vouslu of the AtebUon, Topeica aud Sauta F6 Rail- 
way) owuBil a larae liody of furtile aud deHirable luvsa aud valley lauds borderiuj; an 
Sau Die}^> Bay, aijjaoent to San Diego ou tbe soutb, wbiob were unsalable wiUioot 
water to irrigatti tbem. Tbese binds constitute tbe 4;reater part of tbe " Rauobo de 
la Macion," inoludingtbe town site of Natiunal City, wbiub also lauguUbed with 
tbirat. The Sweetwater River passes nearly tbroiigb tbeoentet of tbeTande, and is 
of the nature described — intermitteat in ttow, at least for many miles above its 
moutb. 

Tbe tirst Hl«rm or two of tbe rainy season is absort>ed by tbe tbirsty earth, and tba 
stream generally does not bejjin Honing into tbe bay until late in December or in 
January. After each heavy storm thereafter its volnma will reach 500 to 1,000 oabiti 
feet pec second for a few days, and within a fortnight recede to 10 cubic feet per 

The last severe storms of the rainy seaeou ai« usaally in March, and tbe flow of 
tbe stream will generally dwiuille to 1 ur 2 cubic feet pur second by June 1, which 
amount may be malDtaineit through the remainder of th» year, but nut always. The 
large supply ruiiuiug to waste each year, followed by mouths of scarcity, naturally 
suggested storage, and tba first cation above tbe mouth of tbe stream wau selected as 
tbe place to acoompliiib tbe object. This narrow gorge, 7 iniltja east of the bay, is a 
deep and narrow cut, half a mile in length, through a dike of trap lock or trachvte 
that Jntersecte<l the valley of tbe Sweetwater, leaving above it a broad level valley 
some 3 miles long, oue-qnarter to three-quarters uf a utile in width, This is the site 
of the reservoir formed by the dam built at the head of tbe gorge. 

The ooustruction of this dam was decided upon and work l>egun in Novembar, 1886. 
Tho original plaadefligned waa a narrow wall of concrete masonry, gOfeet high, 10 
feut wide at bottom, :l feut on top, arched up-stream. On tbe upper side an embank- 
ment of loose earth waa to be tilled in against tbe masonry wall to its full height. 
Art«r two months' work had developed tht^ chamcterof tbe design, tbe plan was ais- 
approved by tbe luanagemcut, and tbe writer was called upon to design a suitable 
structure aud execute ita construction. Some $3;),000 had already been expended, 
and in order to utilize as much of the old work as posaibte the new structure was 
planned to rost upon and incase tbe foandatlons already laid. This decision infiu- 
eueed to some extent tbe radiux uf tbe arch uf th« new dam, as well oh its position 
relative to the an is of the cation, and tbe location of the anchunv^e on the sides. In 
other words, to avoid throwing away the work alreaily lioue, the new work was 
adapted to the old in a way tbat ultimately increased tbe length of tbe dam on the 
orest somewhat more than would have been necessary by abifting the point of radius 
to one side of the central aiia of the oaflon, aud making the radius some what shorter 
than it otherwise would have been. An engineer is sometimes driven to adaptations 
of this sort against his judgment, to save, or to give the appearance of saving, the 
pockets or his employers. 

* The modi float ions of the original plan were radical ones. Tbo combination of earth 
and masonry was rejected, aa it aeeiued totbe writer Ihat water alone was sufficiently 
heavy for the masonry wall to support without adding tbe lost atraw ou tbe camel's 
back, of a mass of saturated earth. A gravity proble waa adopted, and rubble 
masonry formed of blocks of sloue up to 4 tons weight was aubstituted for bastard 
concrete composed of cement mortar, with small stoues rammed into it, wbicll bad 
been previously nned. So muob of tbe old plan was retained, hownver, as to form an 
embankment 50 feet wide ou top, 10 to 15 feet high across tbe cafi on, against tbe face 
of tbe wall, but clay weli rammed in layers was substituted for the silt aud quick- 
sand loosely dumped, with which tbe dam was formerly beiuK made. The object of 
this clay filling was to cut off possible seams in the bed rock nuilemeath tbe dam 
and rednE« the pressure on the structure. The top of tbe embankment is 70 feet 
below tbe top of tbe dam. 

The /oandolioH.— After tbe bowlders, sand, and gravel had been stripped from the 
base of tbe dam on either side of Ibe old work, tlio bed-rock was fiiuod to be very 
irregular in surface, presenting tho appearance uf a number of pyramids and cones 
thrown heteroge neon sly together, hut bound solidly In one mass and well poliabed 
- by attrition. Tbe rock was very olose in texture and exceedingly bard. No attempt 
was made to ont out tbe bed lu tbe level benches, aa tbe nueveuness o£ the bottam, aa 
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iiatnTe left it, gave the aaaaranoe that wbateret iDovementmightoccuTiDtfaestraet- 
nre built on euoh a liase tboro could be no possibility of its glipplng or slidinKOD tha 
biWQ. Wlicruver tbere were seams intborouk they were Id variably ocod pied by roota, 
ami the eicoavatiuD was caiTiod down till tbe seamB piuched out and the roots disaiv- 

peared. The rook wad then thoroughly w ' ' 

uemeaC applied with brooms, tilling the ui 
fore starting the luosonry. 

The side walla of tbecaQonreiiuiredinoreoxoav^tton toreachasatisfactory anchor- 
af;e than the bottoni. The north side woa coni|i03eil of Hhatt«re<l rock scored with 
inaumerable soaniH filled with red clay. In this material the Hxcavatiou was carried 
Ui a depth { perpend iuular to tlie slope) of MO lo 'Xi feet before a solid ledge free from 
eeatns was encouutoced. This ledge lay with a slope nearly parallel with the surface 
slope, and in direction so nearly parallel tu the radial line of the curve of the dam 
that it could not have been better jilocod to receive the arch tbriist and formed a 
natural akew-baok. This was earefully atrijipoil and treated with cement grout in the 
same manner as the busi:. 

Hie abutment on the south side was against the end of a dike of trap-rock, cross- 
iog over the hills to the soutli iu a directjuu ueiirly parallel to a linepaflslng tb rough 
tbo center of ladlns and <lippliig westward at an uugle of about lU degrees from tlie 
vertical. After cutting iuto the face of this rock 5 to 10 feet all seamy, loose mute- 
rial was stripped away, and a bedding that was devnied sufficiently good wivs ob- 
tained, allhoagh the rock was nut as free ftom seams nor as solid in mass as the nortli 
abutment. However, the entire foundation is an admirable one, of rock iu place 
thnjughout. 

77k« plan. — The original height of fiO feet was arbitrarily adopted at the beginniuK 
of the work, without any special investigation of the quantity of water to be stored 
by a dam of that height, bat was " gnoiised" to Ije suflicient for present necessities, 
and the eBtlmat« of its cost was considered to be about the limit of the expenditure 
the company cared to make on an ex peri mental scheme. Thcto was an immediate 
and pressiog need for water, the rainy season was passing, and it was desired to get 
up a part of tbo structure as rapidly aM poesildo In order to catch a partial supply Tor 
the coming suuimer. Accordingly, in compliance with this desire, the foundation 
was rapidly laid and the stnictiire hnrrieilly carried up to a point where it was safe 
to begin catobment. The base of the dam was laid with a width of 36 feet, and at a 
helffht of abont 15 feet above the lowest oonrse it was drawn in to s tbickness of 
24 leet. At this level (whose elevation above tide is 140 feet) the lowest pipes paaa 
through the dam. Above this level the striioturo was carried lo a height of 45 leet, 
with a top width of f> feet, base as staled of :J4>f'-et, face batter (up-atreum) of 1 to ti. ' 
In anticipatiuQ of a probable addition to the height of the dam in future, the back 
was bndt in three steps, to give an opportunitv of bonding the new work to the old. 
The profile of this portion of the structure is shown iu Plate XXX. It was a gravity 
profile, whose line of pressure passed within the inner third of the base. It was cou- 
Btructed in aroh form, conves to the stream, on a rudins of 225 feet on the face line 

Dnring constmction the stream was carried in a conduit 30 inches square tbrough 
the masonry near the bottoni nf the original ereuk bed. But one storm of the season 
of 18ti6-'e7 (a dry one) swelled the creek sufllcietitly to exceed the capacity of this 
conduit, and then it rose and ran over tlie top of the masonry for two days only, with- 
out injury. This occurred February 14 and lo, IBS?, when the flow reached a maxi- 
mum of about ^0 enbio feet per second. The gate at the upper end of the conduit 
was fiuallv closed Ajiril 20, 18B7| and the conduit was filled wtlld with maaonry from 
below. From that time until June 1, the catchment was al'out »jO,000,<K)0 gallons. 

By the lat of June the structure, as planned, was completed to the height of (iO feet 



above the bottom, 10 feet higher than the height originally contemplated. 
tained about 7,500 cubic yards of masonry aud had cost, all told (including the 
liminary eiperimeuDs), about 1100,000. Meantime, surveys of the reservoir basin 



water-shed had developed Hie fact that the 60-foot dam would impound 1,321,000,000 
gallons, whereas its cult- iisinn to 90 feet in height would give a capacity of nearly 
five times that quantity, i.r r.,SH2,000,UO0 gallons. Also that the area of the water- 
shed tributary to the dam is about 186 square miles, of wbicb one-third is above an 
elevation of :i,000 foot, and lietween tbat elevation and 0,500 feet. The water-sbed 
W!ui evidently ample to justify the hope that the i;reater reservoir would lie tilled 
ftlmopt every yearof ordinary rain-fall. The increased volume of water stored would 
80 largely extend tbo utility of the works, and give bo considerable increase in secur- 
ity against the disasters following a severe drought, that the increased expense of ex- 
lendlug the height of the dam wblle the working force and plant were on the ground 
and fully organized, seemed to be immediately justifiable. These arguments were 
emliodied in a report, which was favorably considered by the directors of the com- 
pany, and orders were given, alioiit a fortiiiglit before the 60-fool dam was com- 
pleted, to extend the structare to a height of 90 feet. 
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Tliia aomewhat extended occonnt of thn growth of the iMiterpriae from small besiD- 
ninj^ is necessary to an nnderHtandiug of tbe causes that led to tho buildiug of the 
Ntruotnre in tiroseotJoaH rather ChaQ aa a manH. Thi> fact is that the work was nearly 
half done before all the uouditiouH were thoroughly iiuderstuod — conditions which 
ordioariiy iu works of such maguitaiie and iuipurtauoe are liuomi, studied, and ex- 
haustively disoiissed preliminary to the l)egjiiuit]g of any work whatever. 

In designing the plan of the higlier strnutiire, greater reliance was placed upon tlte 
arched form than In the lower daui, then approaching completion. The profile 
adopted wosone which theoretically gave atabilitv hy its own gravity, hut witboDt 
as targe a factor of safety. The line of pressure Jalls about the center of the lower 
third. It wag reaaoued that, as the fonnilation waa aa near perfection as can be gen- 
erally foDud, apprehension on that score iraH unnecfssary— and the source ofthe 
failure of anoh of the great maaoury dams of the world aa have given way— insecure 
foundation— need uot be regarded au a factor in this caae. If one can imagine a 
monolith to be carved in the form of a true urcb, of such weieht and dimension that 
any section of it is capable of withstandiug the pressure ofqniet water against it to 
ita full height, without sliding or overturning, and such a monolith be firmly wedged 
butweeu the rock-boiind walls of a aarroff carion, tbepoasibility of its being ruptured, 
displaced, or destroyed from water pressure aloue oaa not reailily be conceived. Now, 
if by the use of rich cement mortar and the best of buildiug atone a atructwrslio 

r J ..-■._ .,■ ..jjijj^ ^^ij jjj ^^^ same position, which in time becomes vir- 

1 tho firmest of bed-rock, its stability must be equally 

The dimensions adopted were the following : Base, 46 feet ; top thickness, 18 feet ; 
height, 90 feet ; radius of arob, 223 feet on line of face at top. The face batter of 1 
to 6 was carried to within 6 feet of the top ; thence to the top of the parapet wall, 
vertical. The batter on the hack started at tho top with 1 to 3 for 2rj feet ; thence 1 
to 4 for 32 feet ; thence I to 6 to tbecoping. 

The conairuction. — When the new work was begun at the base of the completed 
strnctnre, special care was taken to secure a perfect footing for the toe. When the 
fonndation waa stripped it was found that there was a slTgbt leakage at various 

Kints along the bottom of the masonry, amounting altogether to about 10,000 g,-*!- 
)s daily. The only perceptible leakage through the masonry was along the sidea 
of the waste conduit, which bad been recently tilled in, altbuugti there were moist 
spots all along near the bottom. 

All the leakage waa entirely cut off by the new work, although it was necessary 
to carry up amall well-holee alongside the old masonry to within about 15 feet of the 
level of the water surface in the reservoir, aiid keep thera pumped out, before it waa 
aafe to close them entirely. Water was standing iu the reservoir at a height of about 
Slifeetabove thebaseof thedaiD, and the small nnantity of leakage, and the eaae with 
which it was stopped, was considered a favorable test of the superior quality of the 
masonry. 

The atone naed waa of two grades, a dark blue and a gray metamorpbic rock, im- 
pregnated with iron. The gray stone is full of minute quartz crystals, and ia of 
sligbtly less specific gravity than tho blno stone, which carries more iron. It was 
obtained from a quarry opened in the face of a vertical cliff over 100 feet high, situ- 
ated SCO feet below the dam. It lias no well-defined cleavage, and broke ont in 
Irregular masses, although generally having one or more tolerably smooth faces. 
Numerous tests of Its specific gravity gave Its weight as 175 to SOO ponnda per cubic 
foot. The average weight of the masonry in place was estimated at M>4 pounds per 
cubic foot, which was the value naed iu the calculation of stability and strains. 

I'ortland cement of the best obtaiunblo ijuality was naed iu the proportioa of one 
part of cement to three parts of sharp river sand. For the upper 4 feet next to the 
water a richer mixtnre of one to two waa naed. Tlie sand waa clean, aharp, and of 
the most anitable degree of coaraenesa (o make the best of mortar. 

The coat of tbe fiowage tract fur the reservoir is not included in the above. A little 
over one-half the land coat $lG,4-^.U;j. The remainder is in litigation under an 
action of condemnation. A San Diego jury, under tbe atimnlus of '' boom " prices, 
awarded the owner |-J80 an acre, or a little over (100,000 for land, one-third of which 
was worthless, and tbe remainder unimproved. This judgment is being contested be- 
fore the Supreme Court. Tbe clearing and grubbing of about 300 acres of the reser- 
voir basin cost JIO.808,46. 

TkewaaUway. — This important adjunct to the dam was carefully considered and 
proportioned to carry the probable rnaximnm flow of the stream that may be pre- 
sented for diaoharge, with a full reservoir. It is located at the south end of the 
structure, and is 40 feet in length by 5 feet in depth, divided into eight bays of 5 feet 
each. These hays are funned by piers of masonry, set at right angles tc) tbe flow, and 
provided with recesses on the npiwr fitco, iu which hwse flash-hoanlsof 2-iuch plank 
rest on an inoUue of 35 degrees from the vertical. Any set of boards may be removed 



C0K8TEUCTI0N DETAttS OP THE GREAT DAM. 119 

from top to bottam, or the water may be lield at Baooessive leTele from ths top to tho 
bottom of the weir by removing the top boards all the way across. The wttterfalliHK 
over the wier dropa into a aeries of pools, 3 feet deep, whioh reliere the stmotiue <u 
Dhoofa, and passes down an inclined plane with a fall of I to 10, nntii it is carried 
away from the dam a distance of 50 feet, and then plunges into the oaiiou below. The 
capacity of the wastewuy is about 1,500 cubic feet per secoad. This may be increased 
to about 1,HOO cubic feet per seooud by opening a 30-inch blow-off gate in the main ' 
pipe below the dam. 

Tht iaUl tower. — This Btmotnre Is looat«d 50 feet above the dam, nearly apposite its 
center. It is built of masonry, with cement morter ifflxed two to one, plastered out- 
side and in with two coats of mortar mixed with one of sand to one of cement. It is 
16 feet square at the base for a height of 10 feet, where its form is chanzed to a beia> 

Eon, with walls of a uniform thickness of 3 feet to the top. Each of the sides of the 
esagon measure 3 feet ou the interior face. Into the walla of the tower are built 
seven cast-irou elbows, at an elevatiou of 10 feet apart from bottiom to top, the upper 
one being 10 feet below high-wat«r line. The bell-mouths of the elbows open up- 
ward, and are oidinatily closed with a plain valve or cover of iron. The design is to 
draw water fcom the surface at whatever stage it may be. When any one cover is 
removed, a basket screen is lowered iu ibt place, fitting closely into the mouth of the 
elbow. Three pipes pass through the dam and enter the tower at the bottom. TQe 
two lowest pipes are of cast-iron^ 14 aiid 18 inches in diameter respectively, and lie 
aide by side. They are eucaoed. in concrete throogbont, from the tower to the dam. 



__ top of them is built a cooduit of maaonry with a circular >>ri&ce40 inches in diam- 
eter, formed of walls 30 inches in diameter, indouble arches. Thisconduit leads f^utn 
the interior of the totcor tu the center of tbe dam, where it joins a pipe of i-iuch 
boiler-iron, 36 inches in diameter, leading to the main gate immediately below the 
dam, and from this gate ts carried the main pipe line down.the valley. The smaller 

Eipes are not at present used, except to supply a hydraulic ram throwing Vater to the 
eeper's house on the hill, 1,'iO feet above, and to drain the tower when all the valves 
are shnt. Tbey are intended to b^ used for supplying a turbine and pump to throw 
water to a higher level than the dam will now reach. 

As an illustration of the fact that masonry laid iu Portland cement in the propor- 
tion of two of sand to one of cement may be made water-tight with care eieroised in 
layinjj, this tower, and the condnit leading from it, may be ciled. When they are 
empty the pressure from the outside at present is somewhat more than 20 pounds per 
square inch on the condnit and at the bottom of the tower, and there is no leakage 
in either of tbem. 

The reservoir. — Hed clay soil coustitntes the bed of the reservoir basin, or the m^jor 
portion, outside of the old river-bed. and bottoms, and is of an impervious nature. 
The following table of area and contents of reservoir is presented : 
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At tbe terminoa of tbe 36-inoh main a blow-off f;at« U located, to lie used as a re- 
lief to tlis waatowaf of tbe dam in case of a suudea flood which migbt exceed the 
capacity of tlio wastewaj, or to draw off the water from the reaotvuir if, for anj 
(iause, it was desired to do so. 

Wroaglit-iron pipM were uaedtbroaghoot. The total length of lualitB aod laterals 
tliatr have beeu laid is 5ri milaa, witb 51 miles ou band to be laid this seoBon. They 
are of threu classes, viz, stmit^ht double river«d pi|iei converse lock joint, kala- 
niincil lap-welded tube ; aud spiral riveted pipe. About IC per cent, of tbe pipe was 
of thetirHt-clasa, 73 per cunt. oHHm second, and Vi peroeut. of the third. 

The introducttou of spiral jiipe into the system was imfortunate, as it does not 
stand the test of transportation across tbe coutiiieut, aud will have to be taken np 



and apeclally treated to uinke it water ti^bt. It will atiawer very well for 
gation, if it could be properly controlled, but as it is laid in t'"" ' " ' 
Hystem is itot desirable or condiioive to comfort iu traveling. 



Tbe total oostof tUe pipelines was as follows: 

Pipe. 1301.928. 80 

Freight 39.183.03 

Distribntiou 6,271.06 

Gates l,819.ra 

Materials, toola, eto 5,933.57 

Kiirht of way and miscellsiieoRB expenses 2,9ti8.00 

Pipe laying lM,630.re 

Total 502,')<J3.86 

Probable duty of tAe iDorfc«.— One of the most intereatinz questions to tbe stock- 
■holdei'H of tbe company is the result that may be reaaonably esneoted in the way of 
irrigation from ancb a reservoir. Tlie assumption ih made tbat in average years, say 
tiirve out of flvp, the water-sbed will yield a suf^ent supply to fill the reservoir, 
lieHides maintaining tbe cousomption tbroD(;h tbe rainy season, thus starting on tbe 
irrigation season abont May I- witb a full reservoir. From May 1 to October 1 
is tbo average season of irrigation — abont 150 daj s. Where pipe distribution is in 
nse, a fair average allowance in southern California is a duty of 10 acres per miner's 
iuoh (5()0 acres per cubic foot per second). There are instances of a much bigber 
duty having been attained — a duty of even 40 acres per miner's inch having been ao- 
complislied in one place. Alloting 700,000,000 gallons for the annual consmnption of 
National City, and for loss by evaporation during the summer months, tbe remainder 
would yield a flow of 3,000 miner's inches per da; lor 200 days ; witb a duty of 10 
acres per inch, tbis amount would irrigate S0,000 acres. In tbe course of time it is 
ext>ocled tbat a duty as high as 20 acres per inch will be reached, in which event a 
reservoir fnll may be extended over two yeara' time, and still irrigate 30,000 aores, 
anil afford a domestic supply to the town of National City. 

Wat«r rights, ci^iiig to tbe pnrcbaeer simply tbe privilege of becoming a customer 
for water, bavo been sold on the San Diego Flume Company flume at tbe rate of , 
$3,000 per niiuer's inch. At this rate tbe value of the irrigation supply of the reser- 
voir is $4,000,000. The constrnction of the works baa already added a value of 
$1,500,000 to the principal tract of 5,000 aores which has lieen supplied witb a com- 
nleto system of water-pi[>ea, and another million to the value of town property in 
National City, aud lands in its immediate vicinity. 

A BOLD PROJECT. 

It is proposed to permanently lower Tnlare Lake to 15 feet below the 
preseut level, which will reclaim 375,000 acres, incladiug swamp land, 
all now under wateror subject to freqneiit overflow. This is to beetfected 
by a canal of 12 feet average depth, which ig to extend from Tulare 
Lake to a junction with the San Joaquin Kiver at the head of naviga- 
tion, distance about 10 miles north from the lake. The line of the canal 
will be through the present swamp which extends north from the lake. 
The level of the river at the junction is 48 feet below the level of the 
lake, and thus afi'ords a sufficient fall for the discharge of the sarplas 
water of the lake proposed to be drained. An additional outlet is also 
afiforded by a projected west side irrigation scheme, which is to take 
water from the canal for the irrigation of over 400,000 acres of valley 
lantls, the proposed canal forming, with Tulare Lake, a continuous in- 
land water- way of over 70 miles. Itisexpeetedbyita affluent discharge 
of water into the Upper San Joaquin Eiver to so improve navigation 
to utilize it for heavy freight. 
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VALUE OP THE PIPE SYSTEM. 

Oivll Engineer F. Eaton, of Los Angeles, makes the following state- 
ment relative to pipe service : 

The dQt; of «ur streams would bo extended bf extendmR tlie preaeat di(ch«8 by 
pipe syHtoiiis. ExperieuGo haa taught us that b; economiKiiit; the water it Is Dot only 
the water that we save in seopairu alone, bnt thediBtribntron. The convoaience that 
these pipe aysteins olFer in tbo uiatribntion of vater is a great ecoanmizer. We find 
that we can get ;i1ongwith abalf or third the witttr that we get in rnuniDg it aroaad 
in ditcboB. Itwasthonght that the Ban Oabriol was buiug useit up by irrigating 
2,000 acres ; but it has been naed since for irrigating 12,000 acres ; and it can t>e in- 
creased by the pipe system. The daty of one-fil'tiuth of a cubic foot per second 
throughout the vHlleynnder the pipe system woatd be 1 inch to 10 acres; that is, for 
v^etabtt^s and all kinds of crops. Itdopends altogether on the character of Che soil. 
A soil that is well subdrikined, Lhat is composed of gravel, will require much less 
vater. Such subsoil is a naUiral drain, and for that reason water will go a great deal 
farther on that kind of land tban it will on an imporvions subsoil. Taking theaver- 
agciu the San Gabritl Valley, with 10 inches you can irrigate all kinds of orc)ps,orang« 
trees, and alt kinds of vegetables. The cost runs frum (15 to is^ per acre. Tlie 
cement pipes are not cheaper than thepressnre pipes, beoanso it requires a good uiany 
more of taetn, and they are not bo convenient as the pressure pipes. We generally 
nse 16 iron. It is praotioally the sixteenth of an inch thick. A 4-iDCh pipe is more 
djfilcult to niake than a 16-inch. We put asphaltnm on, but it is linpossihle to keep 
it from being knocked off in spots, and those spots rnst there. We can not inspect 
them closely enough to get at them all and paint thorn over. In ordinary soil, where 
there is no alkali, it will wear (IFteen or sixteen years. I put in pipes fifteen years 
^;o that ai'e doing service now. The Pasadena pipes were 11 inches with 18 iron. 
That system was put in in 1373, and served up to this year. We have not many stor- 
age facilities up in the mountains. They are confined practically to the foot-hills 
and the valleys. We have to bring onr water down and make our reservoirs in the 
valley. In Bear \ alley the reservoir will contain 60,000,000,000 ouhic feet when it is 
fally developed, and I am told there are a number of similar ones up there; bnt the 
caBms are too precipitions. 

EEBN COUNTY, CALIPOBNIA, AND ITS lEEHJATIOH WORKS. 

The average discharge of Kern River is 2,700 cnhic feet per second. 
The maxiinnm discharge during the rainy season and during the melt- 
ing of the mcnntain snow is 19,041 cubic feet iter second. TLere are 
eight months of the maxiinnui flow or high water, Ironi December to 
Jnly, inclusive. Tiie actual discbarge of Kern Kiver the last of May, 
1883, by calculations made, was found to be equal to a depth of 1^ 
inches iier month from the whole area or catchment of 3,445 square 
miles. This gives a depth of 3 inches per month for irrigation over 
1,200 square miles, or 7GS,000 acres. The discharge is donbtless much 
larger from the middle of February to April, when water is most needed 
for irrigation. By close calculation it is found that 1 cubic foot per 
second will irrigate 160 acres. 

In this valley, and mainly on Kern Island, are more than thirty 
canals, some of them with branches and all with distrihuting ditches, 
and several with many, the main canals aggregating some 300 miles 
in length and covering nearly 475,000 acres, whieli can be irri- 
gated. About 150,000 acres are now irrigated. On these irrigated 
landH, with good care, alfalfa gives four and Ave crops a year, yielding 
at least 2 tons to the acre each crop, making an annual yield of S to 10 
tons to the acre besides affording some pasture. As a rule it is cut 
every six weeks for eight montha in the year. Several years ago, when 
this irrigating system was first inaugurated, it cost 60 cents per acre to 
irrigate land. Science and art, with much study and labor, have so far 
perfected this system of irrigation that now the cost varies from 2 to 10 
cents per acre, as a rule averaging from 2 cents or 3 cents to 5 cents 
nnder favorable couditiona. 
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The canal of the Kern Biver Water and Irrigating Company, knoTn 
aa the Beardaley Canal, the highest on the river, being the moat north- 
easterly of this great system, is taken from the northerly bank in the 
southeast qaarter of section 3, T. 29 S., R. 28 E. It is S miles iu length 
15 feet wide on the bottom, and 2^ feet deep. It has 10 miles of dis- 
tributing ditches. It appropriates 17,030 miner's inches under a 4-inch 
pressure, equivalent to 938 cubic feet per second. This location was 
made December 2, 1873. 

The McOord Uaital is taken from the northeriy bank of the river in 
the northeast quarter of section 18, T. 29 8., E. 28 E. The main caoal 
is ii miles long, with three branches, having a total length of 10 uiiles 
and 15 miles of distributing ditches. The main canal is 20 feet wide 
on the bottom and 2 and 3 feet deep. This, with the Beardsley, Is the 
means of supply for that portion of tbe district above the G^ioway 
Canal. It appropriates 5,000 inches, equivalent to lOOcnbic feet per 
second. This location was made March 20, 1875. 

The Calloway Canal belongs to the Kem Biver Land and Canal 
Company, and is the largest and most important iu the system. It 
comes out of the northerly bank of the river a short distance above the 
Southern Pacific Bailroad Company's bridge, in the southeast quarter, 
section 13, T. 29 8., B. 27 B. It is 32 miles long, 80 feet wide on the 
bottom, and 120 on the surface, with banks 7 feet high and 10 to 16 
feet wide on top, with inside slope of 4 to 1, and outside 2 to 1. On 
the west bank there is a delightful driveway the full leugth. It has 
a depth of about 6 feet. The grade is eight-tenths of a foot per mile. 
In 30 miles it crosses Poso Creek by means of a weir 150 feet in length, 
' built in the bed of the creek, and connecting at either end with the 
lower bank of the canal. This arrauf^ement admits of the use of the 
winter waters of Poso Creek by diverting them into the canal. It has 
some sixty-five distributing ditches, from8 to20feet wideon the bottom, 
averaging 16 feet, and from 1 to 9 miles long, the aggregate length being 
about 160 miles. These branches have banks 3J feet high, intended for 
3 feet of water, with slopes 3 to 1, and a grade of 1-^ feet per mile, 
giving to each a capacity of 190^ cubic feet per second. The impor- 
tance of this canal is seen when we state that it covers aboot 200,000 
acres of land. The head-gate at the point of diversion from the river 
is 100 feet long, built of redwood lumber, 6 by 6 struts, 4 by 6 side 
posts, and 2-iuch flooring. The foundation is 20 feet wide up and down 
the stream, and has three rows of sheet piling, 4 by 8 Oregon pine, 
driven to a depth of &om 12 to 16 feet, with intermediate or anchor 
piles of the same dimensions and material to which the sills, 4 by 8, 
redwood are spiked. There are 25 bays, and the gate-boards are 2 by 
6 redwood. The top of the gate is 8 feet from the floor. The gate 
extends from the right bank out into the stream, and is connected with 
the weir by an artificial abutment. The weir extends from this abut- 
ment southerly across the river, and is 400 feet long, being of similar 
construction to the head-gate, the only difi'erence being that the gate- 
boards are twice as long, reaching across the bays. By means of the 
gate-boards, which are movable, the water is under complete control, 
and can be regulated at will. The Calloway appropriates 74,000 inches 
of water, equi\-alent to 1,470 cubic feet per second. The location was 
made May 4, 1875. 

- The McCaffrey Ditch, sharing the head-gate of the Calloway Canal, 
is 3 miles long, 7 to 8 feet wide on the bottom and is 2^ feet deep. It 
irrigates the laud between the Calloway and the river. The appropri- 
ation is 1,296 inches, equivalent to 26 cubic feet per second. The date 
of location is October 31, 1874. 
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The head-gate of the Emery Ditch is in the northeast qnarter of 
section 22, T. 29 S., B. 27 E. It ia 3 milea long, 6 to 8 feet wide on the 
bottom, and 2 feet deep. It appropriates 2,000 inches, equivalent to 40 
cubic feet per second. Located December 2, 187ti. 

The Joiies and Tackey Ditch begina iu tlie northeast quarter of seo- 
tiou 32, T. 29 8., B. 27 E. It is 4 miles in length, 10 feet wide on the 
bottom, and 2 feet deep. The appropriation is 1,1100 inches, equivalent 
to 20 cubic feet per second. Located Jane 2i, 1876. 

The Railroad Canal, commencint; near the corner of southwest quar- 
ter of sectiou 31, T. 29 »., R. 27 E., is 3,0OU feet long. It is 10 feet wide 
on the bottom, and 2 feet deep. It empties into Goose Lake slough. 
It appropriates 31,076 inches, equivalent to 620 cubic feet per second. 
Its location dates July 24, 1874. 

The bead gale of the Wible Oanal is iu the northwettt quarter of sec- 
tion 6, T. 30, 8., B. 27 E., and running about 1,000 ieet, it discharges 
into Goose Lake Canal, and by means of this canal and Goose Lake 
slough, its waters are conveyed to the lands to be irrigated. It is 40 
feet wide od the bottom, and 2 feet deep. Its appropriation is 5,040 
inches, and its capacity 300 cubic feet per second. Located May 1, 
1876. 

The property of the Goose Lake Canal Company is taken from the 
northerly bunk of Kern Eiver, in the northeast quarter of section 1, T. 
30 8., B. 26 E., and runs tlienoe northwesterly 4^ miles, emptying into 
Goose Lake slough. Flowing through this slough the water is taken 
out at different points along the slough in ditches. It is 140 feet wide 
ou the bottom and 3 feet deep. It appropriates 90,000 inches, equiva- 
lent to 1,795 cubic feet per second. It was located July 13, 1875. The 
Railroad, Wible, and Goose Lake Canals all empty iuto the Goose Lake 
slough, and use it as a common channel to carry their waters to the 
adjoining lauds as far down as Goose I^ke, a distance of 22 miles. 

The Pioneer Canal, owned by the Pioneer Canal Company, has its 
head-gate in the northeast quarter of section 1, T. 30 S., It. 20 E. It has 
a length westerly of 11^ miles, being 60 feet wide ou the bottom and 3 
feet deep. This canal flows through the entire lengh of tbe McClung 
ranch, which is wholly irrigated by it and its principal distributing 
branch, the Pottinger Ditch, IC feet wide. It also passes through the 
Bnena Vista ranch, furnishing mainly its irrigating waters. Its appro- 
priation ia 20,074 inches, equivalent to 40U cubic feet per second. This 
canal was located April 26, 1873. 

Tbe head-gate of the Edwards Ditch is in the northwest quarter of 
section 1, T. 30 8., B. 26 E. It is 2 miles long, 1 to li feet wide ou tbe 
bottom, and t foot deep. It appropriates 1,440 inches, equivalent to 20 
cubic feet per second, and was located December 21, 1874. 

The James and Dixon Canal is owned by the James and Dixon Caual 
Company. It commences in tbe southeast quarter of sectiou 3, T. 30 S., 
It. 26 E., and runs in a westerly direction about 12 miles. It is 30 feet 
nide ou the bottom and 3 feet deep. Its appropriation is 14,000 inches, 
equivalent to 279 cubic feet per second. Its location dates April 19, 
1873. ' 

The Johnson Ditch ia owned by the Lower New Kern Biver Irrigat- 
ing Company, and begins in the southeast quarter of section 3, T. 30 3., 
B. 26 E , a few feet below the James and Dixon Canal, with which its 
waters join Iu a shallow slough, a few hundred feet below. Its course 
is southwesterly about 4 miles. It is 30 feet wide on tbe bottom and 3 
feet deep. It appropriates 8,040 inches, equivalent to 172 cubic feet 
P«r second. It was located June 12, 1873. 



.lO' 



.Ogle 



124 lEHIOATION IK THE 0MITED STATES. 

Tbe Aab Ditch is near the Johnson, and is taken from the river in 
aoatheastquarter of section 3, T. 30 S., H. 26 E., and is 1 mile in length, 
3 feet wide on the bottom, and 2 fe«tdeep. It lias a discltarging capac- 
ity of 24 cubic feet persecoDd. 

Tbe May Ditch leaves a short arm of tbe river in tbe nbrtbwest cor- 
ner of tbe soatliwest qaarter of auction 18, T. 3t> S., K. 26 E. It is 2 
miles long, 8 teet wide oo tbe bottom, and 2 feet deep. Its appropria- 
tion ia 4,000 inches, e(]uiv!i1ont to SO enbic feet per second. Its location 
was made fTovember 29, IST3. 

Tbe Joice Canal is taken from tbe river in the norlbeast corner of tbe 
sonthwest quarter of section 23, T. 30 B., R. 25 E. It is nearly 4 miles 
long, 12 feet wido on the bottom, and 2 feet dcej). It appropriates 6,250 
inches of water, equivalent to 129 cnbic feet per second. Its location 
was made May 26, 1873. 

TheBixon Canal is a branch of the Joice Oaual, diverting the water 
fW>m tbe latter for alwut 2J miles, nnd then it branches oat to the north- 
ward, irrigating lands on tbe borders of the reclaimed swamp-land dis- 
trict. It is 8 feet wide on tbe bottum and 4 fiet deep. Tbe aj)propria- 
tton is 3,456 inches, equivalent to 6U cable feet per second. Its location 
dates April 13, 1875. 

The foregoing canals and ditches are all on the north side of the New- 
Kern Eiver, or now Kern River proi>er. Those on the south side, abont 
the same number, are located on botli sidesof Old Eiver. Tbe first one 
in order on tbe river, locating at the hijrliest point on tbe left bank <tf 
the stream, is the property of the Kern Island Irrigating Oanal Com- 
pany, called the Kern Island Cunul. 

It is taken from Kern River near tbe sontheast comer of the soat^- 
west quarter of section 0, T. 29 S., R. 28 B., about 2^ miles northeast of 
Bakerefield, through which town it passes. It is 18 miles long, with a 
width at tbe head-gate of 48J feet on the bottom and a depth of 4 feet. 
It terminates at Keru Lake. At BakersSeld the canal makes a vertical 
fall of nearly 20 feet, furnishing water power for a large flouring mill. 
This important canal has two main branches, tbe town branch, supply- 
ing Bakersfield and vicinity, having a length of 2 miles, and a central 
branch, diverging from tbe canal sonth of the town, and ninning nearly 
parallel to it, varying from one-half to 2 miles distant, for a distance of 
10 miles in a southerly direction. This branch has a width of 20 feet 
on tbe bottom, and a depth of 3 feet, with slopes of 3 to 1. The central 
branch has nineteen drops in the distance of 10 miles, placed at inter- 
vals of half a mile. The Kern Island and its branches have thirty-one 
lateral ditches, besides a connecting ditch with theStine Qanal, having 
a total length of over 80 miles. Tbe Kern Island Oanal appropriates 
20,000 inches, equivalent to 400 cubic l^t per second- Its location 
dates from the latter part of 1>S70. 

Nest below the Kern Inland is the Old Sontb Fork Canal. It is taken 
from the river in the central northern part of the northeast quarter of 
section 17, T. 29 S., B. 28 E., about three-fourths of a mile below the 
head-gate of the Kern Island Canal, It rans 3 miles soath westerly into 
the bed of the Old Honth Fork of Keru River, in which its waters are 
conveyed to Kern Ijake in a nearly southerly direction. The canal has 
'a. width of 26 feet on the bottom, and is from 2 to 3 feet deep. Its dis- 
tributing ditches aggregate 7 miles, one of tbe principal of which is the 
Cotton Ranch Ditcli, irrigating 1,100 acres of alluvial bottom lands, 
north of and adjoining Bakerstield. Most of the water diverted into 
the Old Sonth Fork is turned into tbe Panama Slough, and again 
diverted below by tbe Paoama Ditch. This canal is also used at times 
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as a feeder for the Kern Island Canal. The appropriation is 0,800 
inches, equivalent to 75 cubic feet per second. 

The Farmers' Canal, owned by the Farmers' Canal Company, takes 
its water from the river in the northeast quarter of section 2i, T. '29 S., 
li. 27 B., about 200 feet above the Southern Pacific Railroad bridge 
across Kern Kiver with a 48 feet opening, fh>ntiug pitrallel with Cue 
river, the water entering the canal at riglit angles wttb the stream. 
The first artificial cliaunel to the Panama Blough is about three-quar- 
ters of a mile in length. The total length of the main channel is aboat 

15 miles, consisting wholly of natural sloughs, it has 4 mites of 
branch constructions, varying from 10 to 2i) feet in width. It has 30 
miles of distributing ditches. The artificial channel is 50 feet wide on 
the bottom and i feet deep, and the natural channel varies from 20 to 
50 feet in width, with a depth of G to 10 feet, having nearly vertical 
banks. The soil through which it passes is generally a firm, clayey loam, 
and permits natural irrigation of adjacent lauds by percolation. A 
great deal of this laud aloug the old chauucl is tliiis kept constantly 
moist and requires uo irrigation. It appropriates 14,400 inches, equiv- 
alent to 287 feet per second. Its locatiou was made April 29,1873. 

The Castro Ditch derives its water at the junction of Old and Kern 
Rivers, in the northeast quarter of section 20, T. 29 S., R. 27 E. It is 

16 feet wide on the' bottom, 2 feet deep, and 6 miles long. It crosses 
Panama Slougb, and irrigates a small amount of land east of that chan- 
nel. The appropriatioD is 1,000 inches, equivalent to 20 cubic feet per 
second. 

The Stine Canal, belonging to the Stine Canal Compauy, has its head- 
gate also at the junction of Old and Kern Eivers, adjoining that of Cas- 
tro, in the northeast quarter of section 26, T. 29 S., K. 27 E. It occu- 
pies the bed of Old River for the distance of half a mile. This canal is 
80 feet wide on ihe bottom, 3 feet deep, and 15 miles long. It has two 
m^n branches, with numerous forks, varying iu width from 12 to 20 
feet on the bottom,-aud having an aggregate length of 32J miles, and 
41J mileu of distributing ditches. It is next in importance, in this sys- 
tem, to the Kern Island Canal, and shares with the Farmers' Canal in irri- 
gating T. 30 aud 31 3., B. 27 £., besides supplying water for other lands 
west and south. Its appropriation is 55,080 inches, equivalent to 1,117 
cubic feet per second. It was located December 12, 1872. 

The Anderson Canal heads also in the northeast quarter of section 26, 
T. a9 8,, K. 27 K., at the junction of Old and Kern Rivers. Its head- 
gate connects with those of the Stine and Castro, and the same system 
of wing dams serves for all. The canal runs southwesterly 4 miles, is 
15 feet wide on the bottom, and 2^ feet deep. This canal is used es> 
clusively for irrigating Stockdale ranch, located about 5^ miles south- 
west of Bakersfleld. Its appropriation is 5,057 inches, equivalent to 
101 cubic feet i>er second. The location was ma^le October !), 1872. 

The Gates Canal, owned by the Oates Canal Company, is taken out 
of Kern Kiver,in the southwest quarter of section 26, T, 29 S., E.27 B., 
and runs iu a southwesterly direction 2^ miles. It is 12 feet wide on the 
bottom and 2^ feet deep. It also is used exclusively in irrigating Stock* 
dale ranch. Its appropriation is 5,057 inches, equivalent to 101 cubic 
feet per second. This canal was located originally without record early 
in 1872, and relocated October 7, 1878. 

The Buena Yista Canal belongs to the Bueua Vista Canal Company. 
Its head-gate is in the northeast quarter of section 33, T. 29 S., K. 27 
E., and runs southwesterly through Bellevue ranch, located about 8 
fiiiles westof Bakers&eld. It is 13| miles long, 30 leet wide oa the hot- 
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torn, and 3 feet deep. It has Dumeroas ditcbes of various dimeDsions. 
Its appropriation is 14,000 ibches, oqnivalent to 279 cable feet per sec- 
ond. Its location was July 15, 1870. 

TheJaines Canal, which is the property of theJamesOanal Company, 
heads in the iiortheaHt quarter of section 33, T. 29 S., K. 27 E. It runs 
soathwesterly 17J miles, is CO feet wide ou the bottom the first 3 miles 
andK) feet the remainiug distance, and is 3 feet deep. This caual also 
flows tLroagh Bellevue ranch, supplying water for this ranch and all 
lands still farther south and west. The amount of appropriation is 
19,730 inches, equivalent to 394 cubic feet per second. Date of location, 
October 15, 1871. 

The Plankett Canal, belonging to the Pluukett Canal Company, com 
mencos in the northwest quarter of section 33, T. 29 8., E. 27 E. It 
rans southwesterly through Bellevue ranch, and is used exclusively 
for it. Amountof appropriation is 5,057 iiiche8,equivalenttol01 cubic 
feet per seeoud. Date of location, December 31, 1872. It is 3^ miles 
long, 12 feet wide on the bottom, and 2J feet deep. 

The Meacbam Caual is the property of the Uea«ham Canal Company, 
commencing in the northwest quarter of section 6, T. 3U S., B. 27 E., 
and flows through Bellevue ranch southwesterly about 4 miles. It is 
12 feet wide on the bottom and 3 feet deep. Its appropriation of water 
is 1,600 inches, equivalent to 30 cubic feet per second. It was located 
April 15, 1873. 

The Wilson Canal commences at a point on Rem Biver, near the 
head gate of the Meacham Canal, in the northwest quarter of section 6, 
T. 30 8., R. 27 E., and also Sows through Bellevue ranch 2^ miles in a 
southwesterly direction, and is 5 /eet wide on the bottom and 2 feet 
deep. It appropriates 500 inches, equivalent to 10 cubic feet per sec- 
ond, and was located August 15, 1874. 

Ihe Henley Canal begins in the southeast quarter of section 9, T. 30 
&,, R. 26E., and runs south westerly 2^ miles. It is 3 feet wide on the 
bottom and 2 feet deep. The amount of the appropriation is 2,880 iucheB, 
equivalent to 57 cubic feet per second. Its location dates January ^, 
1874. 

The Frazer Canal takes its waters out of the Kern Biver, in the 
northeast quarter of section 16, T. 39 S, B.2CE. It flows southwesterly 
24 miles, and is 5 feet wide on the bottom, with a depth of 1^ feet It 
appropriates 2,600 inches, equivalent to 52 cubic feet per second. It was 
located April! 5, 1873. 

The Kern Valley Water Company has two main canals for the re- 
clamation of swamp land iu District ISo. 21, in Buena Vista Slough, and 
a distributing canal. The principal canal is that ou the west side of 
the district, following, generally, the border of the swamp lands for a 
distance of 24 miles. At its head it is 125 feet wide on the bottom, 7 
teet deep, with sides slopiTig from 3 to 1 and from 7 to 1, and a grade of 
nine-tenthsof afootper mile. The grade is very irregular, and we give 
it iu detail. For one-half mile the grade is nine-tenths of a foot; 9 
miles, it is 2feet; one-half mile, 2^ feet; and IJ miles, level; vertical 
drop, 1^ feet; 1 mile, 8 feet; 2 miles, level. 

Below this maiu channel, a parallel distribnting canal, 30 feet wide 
outhe bottom and 2 feet deep, was constructed about 10 miles long. 
On the east side of the swamp a caual about 6 miles long was cou- 
structedforirriganion purposes, having a width on the bottom of 25fe«t, 
a depth of 3 to 5 feet, and side slopes of 3 to 1. The appropriation of 
water of the Kern Valley Water Company is 100,000 inches, equivalent 
tol,995cabic feet per second, audits lo<!atiou dates April 7,1877. lite 
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appropriatioD of the Kern Valley, east side, is 30,000 inches, eqatvaleot 
to 59Q cubic feet per second, and the location dates April 9, 1877. 
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The rains of winter and the melting snows of summer on the upper 
Sierra thus maintain a full flow in Kern Eiver for about two-thirds of 
the year, the period covering the greatest demand for irrigation. Kern 
River has a slope through the valley of (i to 8 feet per mite, and lies in a 
shallow, sandy bed, with banks of sandy soil 3 to 6 feet high. These are 
favorable conditions, and enable water to be taken oat at almost any 
point at comparatively small cost. Few permanent, costly dams, or 
very expensive head-works have been found necessary ; a simple wing- 
dam of sand and brush, running out iut« the channel of the river at an 
acute angle up the stream, serves every purpose, in most cases, for 
<liverting water into the canals, there being only five weir extcnsiooH 
across the river in the whole system. 

Then, again, the slope of the irrigable lands of the valley is so great 
there is no difiiculty in running canals in almost any direction over them, 
nor in distributing water in the smaller ditches, or in draining it off. It 
is therefore peculiarly favorable for irrigation, yet the soil is too friable 
to permit of canals of any considerable size taking the natural slope of 
the ground without serious erosion and damage. 

The grade over these sloping plains is regulated by "drops'* or weirs, 
placedatproperintervals, with movable weir-boatds, which are also con- 
T^ent and necessary for raising water to enter distribabing ditches. 
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These drops are ooDStractecl aituilarly to tlie canal head-works, and are 
uharacterized l>y au absence of ponderous gates for regnlating the cra- 
ter and extreme lightDeBS of timber used, stndyiug the greatest econo- 
my in material. Head-gates are a necessity wheu the water is taben 
out of the river to control the admission of water to the canal. They 
are made entirely of wood, there being uo stone residily accessible in 
this vicinity. The better clasaof these head-gates are eoustructed upon 
a foundation of auchor-piles driveu into the saiid as faras possible, with 
8h«et-piliiig of 2-iucb plauks at the upper and lower sides of the struct- 
ure. 

Weirs, as before indicated, are coiistrncted not only for drops, bnt 
for raising water for entering distributing ditohes. Side gates are at 
the head of distributing ditches for the pnqiose of admitting water from 
the canal into such ditches. They are constructed upon the same prin- 
ciple as head-gat«s. 

The canal flume is the usually constructed flume for carrying one 
stream of water over another across a gulcb or ravine. 

Wing dams are built of brush and in the river, from the lower side of 
the mouth of the canal up the stream, at ;tn»acute angle with the cur- 
rent, to turn the waters of the river into the canal. 

Waste-gates arc built at the heiids of canals and also along their 
course to let off any oversnpply of wafer. Inverted siphons are pnt 
iuto canals for the purpose of carrying their waters under another 
canal. 

A module is pat into a gate or other structure for the measurement 
of water. , 

There are fonr general classes of irrigation ascondacteil in California. 

First method. — Constituting irrigation of vines and trees, as prac- 
<ticed in some portions of Los A.ngeles and San Diego counties, under 
which the water is conducted through pi[ies having openings at each 
differeut vine or tree to be irrigated, all ol these small distributing pipes 
being supplied from one large pipe. This of course is a highly expen- 
sive mode of irrigation, and one which can not be practiced exceitt 
where an exceedingly small amount of water must be utilized to the 
greatest degree iwssible and where the results as derived ^herefrom ate 
of great benefit. 

^seond method. — By building ditehos at stated distances apart, the 
land being irrigated by the seepage or percolation of water through the 
soil, from one diteh to another. This method is applicable only in dis- 
tricts having a loose soil, through which the water can easily pass, and 
is not to any extent valuable for use in Kern County, where such con- 
ditions do not exist. 

Thirdmetliod. — By building the ditches on the ridges or highest ground 
in the land to be irrigated, and from them running the water downhill 
and holding it back by means of small temporary checks, or, in cases 
of vines or trees, running thO: wntor'downhill through plow furrows. 
This method of irrigating is well adapted to the irrigation of orchards 
and vineyards, thereby utilizing the water to good a<]vantage; bnt in 
the irrigation of grass or altkl& land, or iu other csises where it is de- 
sirable to cover simultaneously a large ari'a of land, it has been found 
to be more expensive than, and in the irrigation history of Korn County, 
has generally been supplanted by, the fourth method. 

Fourth method. — By building ditohes at stated distances apart, run- 
ning downhill with the slope of the country, aud between themboilding 
permanent levees on contour lines, the latter being distributed with the 
grade at yarying dtataoces of lall, ^ desired, of ^, d, 12, IS, qt ^ iDcbes. 
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. TbiB ia the cbeai>est method of irrigattag where there is aQ ahandauce 
of water and where the area owned, controlled, or irrigated by any one 
uiuK is large. 

The above descriptions nnder the first, second, and third modes of 
irrigation clearly indicate the maimer iu which the water is handled, 
and lo the uniuitiated no explauatiori is therefore needed, except as 
coKoected with the fourth mo(le, whichhas most generally been adopted 
in Kem County. In the second, third, and fourth modes of irrtgatiug 
the diversion of the water from the river, creek, spring, reservoir, or 
other general source of supply where large areas are to be irrigated is 
rcijuired to be made into one geueral conducting ditch, from which the 
smaller distributing ditches diverge, conducting the water to the lands 
to be irrigated. 

DIFFERENT SYSTEMS. 

Subgoils dams are frequently constructed in California with the object 
of cutting off the subterranean liow of water in channels whose beds 
soon become dry on the surface. It is first ascertained by sinking 
shafts across the channel whether water is thus passing subterraneously. 
This will be observable in some cases by floating substances traversing 
the shaft, but if the flow is very slow it may not be detected by this 
means, and coloring the water with a dye will show it by a replacement 
of the colored by pure water passing through the shaft. A subterra- 
neous water flow is frequently brought to the surface by impervious 
strata traversing its course. Localties in which this occurs are the best 
sites tbr weirs. It is not probable that such natural bars are to be found 
in the plains, far removed from the source of supply, and to produce 
tliem artificially in such situations would necessitate very deep and 
probably very extended walls. The trial shafts should therefore be 
miKle where the valley is well defined in character. 

Of course these submerged dams can only bring water to the surface 
of the channel where the latter is of sand or gravel through which the 
water would rise, forming an artesian supply. Where the surfaceof the 
lied is of sand, in which the water could be again lost, the elevated 
water would of course be diverted to an impervious channel provided 
fur it. Where such subterranean water can be intercepted a consider- 
Me supply might be expected for some months after the water ceased to 
flow previous to the interception, for doubtless in many cases a con- 
Biderable proportion of the rain-fall is absorbed and given off gradually 
to subterranean strata. • 

Subterrimean currents have also in several instances been interrupted 
by means of tunnels run in from the surface 2,000 and 3,000 feet, the flow 
being planked to form a flume and the water then conducted to open 
ubannels. Tunnels of this character are at Ontario and at Fassadena, 
ffliere a second tunnel was driven at a higher level, completely cutting 
off the supply from the first enterprise. At Riverside it has been as- 
oertained that there is a large subdraiuage in the low land forming the 
h;iiik of the riV(T. A level channel tbr half a mile, cutting across this 
drainage so that the flow shall be intercepted, will give perfectly clear 
water, sufficient for the canal supply. Should half a mile not be sufii- 
tient it can be extended. 

Mwneg are used where it would cost considerably more to convey 
wal«r in an excavated channel, or where the soil is gravelly, and the loss 
by percolation would be great. Bavines are crossed by flumes or pipes, 
iue objection urged against flumes is their continual cost for repair, and 
<langer of destruction by fire. Where they are used, and practicable, 
138 A L— AP VOL IV 9 . _ \ . J 
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they are set on a heavier grade than chaunels 30 to 35 feet per mile, 
and are c^ proportionally smaller area than cbaanelB with less grade. 
Th^ Bhmild be oonstmcted in straight lines if puBsible. Cnrves where 
reqaired triioald be earefhlly set oat, bo that tlie Same may dischai^e 
its maximnm qaantity. Many canals have miles of Hamiog in California. 
In the ordinary style of constmction sills, posts, and ties support and 
strengthen tJbe work at every 4 ibet. ,The posts are let into the ties and 
sills. The sills extend 20 inches beyond the posts, to which side-braces 
are nailed to strengthen the strnctnre. Where flnmes are not snpported 
on trestles, bnt rest on an excavated ledge, it is desirable still to ase 
the stringers, which shoald be placed jnst oatside the posts, so that 
waterleaking &om tlie sides will drop clear of them. Main supports, 
sn<^ as tresttea, are placed 8 feet apart . Flanking sbonld be either 
redwood or heart sugar pine. 

A flnme at Itiverside is 900 feet long, the section being 8 feet by 2 
fy&t 6 inches, the sills rest on concrete blocks made in situ, molds being 
over the spot where the block is required, and concrete consolidated 
into it. Its greatest height is 12 feet; the total cost, $6,200; waste- 
gate at the npper end cost $200. This is necessary in case of repairs 
being reqaired. The connection with the land at either end is 16 feet 
long, with sets of flanges projecting 5 feet on either side, and a 16-inch 
plank anderneath. The joints are covered with a solntion of asphalt 
in turpentine, which is elastic and does not crack. This protection 
would not be necessary if carefully joined redwoo<] were nsed. 

A fiame at Los Angeles, constracted by Mr. F. Eaton, is both econom- 
ical of material and strong in design. Here Oregon timber wds used. 
The joints were left open one-sixteenth of an inch, and chamfered, and 
tbe inside swabbed with asphalt. The planks were 16 feet long, break- 
ing joints at 8 ^et. Cattle-troughs are made on the same plan from S 
to 16 feet long. 

Flnmes are often constructed, instead of small channels, where tbe 
soil is porous and the quantity of water limited. These are made of 
three planks, in lengths about 10 feet, and butt-jointed (the joint being 
covered and connected by a 3-iuch by 1-inch piece), and are laid to ji, 
grade of 10 feet to the mile or more. Holes are made in them opposite 
each tree or furrow that requires water, a stop is placed in the flume 
below the length to be irrigated, and the pings removed from the holes 
when the water is to be delivered. 

The Bear River Canal flume is 500 feet long, with section of 6 feet by 
3 feet, and a fall of 10 feet per mite. Flumes are extensively used in 
hilly districts for drainage across tbe land, and a waste flume is insertetl 
opposite the drainage, permitting the water in excess of the chanuet'o 
capacity to escape. A flame is sometimes carried inside a larger one, 
the smaller one delivering the water at a higher level, or to another 
irrigator, so that the two supplies may be kept separate. 

The asbestine system. — The inventors of this system hold that in a 
region where no rain falls during the long summer the only proper 
way to irrigate orchards, vineyards, etc., is to apply the water beio^v 
the surface of tlie ground, keeping the surface dry. The asbestine sys- 
tem consists in conducting the water in concrete pipes below the reach 
of tbe plow along each row of trees. At each tree a plug is set in the 
npper side of the pipe, each plug having a small hole through which, 
and nowhere else, the water escapes, falling on tbe oatside of the pipe 
and being taken into the soil by capillary attraction. It saves from 
three-fourths to nine-tenths the water used iu surfiute irrigation. It is 
under perfect control, and can be applied wherever irrigation is needed. 
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There is no need of sammer cnltivation, either before or after inrlgat- 
iug. The sarface of the ground is always dry in sammer, hence exempt 
from the unavoidahle chill of surface irrigation. The soil is aeverex- 
cessively wet and can not bake, but remains moist, loose, and at nearly 
uuiform'teiDperature, promoting a long summer growth. Anything that 
the soil lacks as plant-food {manure, lime, etc.) can be easily, directly, 
and economically applied in liquid form. The pest of the vineyard, 
phylloxera, can be thus easily reached. No grading is necessary, as the 
system works as well on hillsides and undulating land as on groimd 
uniformly sloping. 

If, through carlossoess, mnddy*water is let into the pipe, and sedi- 
ment collects, one or more of the Ipwer plugs can be taken ont, and 
the water passed rapidly through. The pii>e8 will thus be cleaned. If 
the water is kept in motion, the sediment it contains should not be de- 
posited. On the Eriggs farm, in the Sacramento Valley, the pipes, 
4 inches in diameter, are made on the place by an ingenious machine, 
from cement and fine grai^el in the proportion of three-fourths of the 
latter to one-fourth of the former, and are laid at a depth of 20 inches 
down the center, between eachaeeoud'rowof vines, with an oi>eniug for 
the escape of the water in the upper side of the pipe every 30 feet 
The pipe-making machine is bo constructed as to travel along the 
trench, making and laying the pipe in one operation, after which the 
earth is covered in with a guard over the vent-holes to prevent choking. 

The water supply, raised when required from a neighboring stream by 
steam-engine and centrifugal pump, is commanded by sluice-doors at 
varioiis points, to admit of the water being laid on or shut off at 
pteasnre; but excellent as the system is in theory, Mr. Briggs has not 
yet managed to get it to work with thorough satisfaction. 

Mr. Holt, of Riverside, has devised a different mode of letting the water 
escape from the pipes. To prevent the botes in the plugs becoming 
occasionally closed by roots finding their way into them, a section of 
about 6 inches long is cut out of the continuous pipe where the plugged 
hole would be, and a sqnare hole, about 6 inches by 6 inches, sunk lwh>w 
the gap in the pipe, A tile, in the form of a saddle, 9 Inches long, 
covers the gap, and the water escapes between the two snrfaces. The 
advantage of this plan is that if roots do find their way between the 
two faces they are easily cleaqed away by cutting them. The hole below • 
the gap catches any silt that may pass down the pipe. This most eco- 
nomical system of irrigation should l>e especially snited to cases in which 
water is very scarce, as where it is raised by wind-power. The water 
will spread over a circular area of 16 feet diameter in four or five hours. 
Bubirrigation is practiced largely in Japan. 

Pipes and conduits. — Where water is ccarce, and has to be conveyed 
long distances in channels excavated in the soil, exposing it to too great 
a loss, impervious channels and pipes of various kinds have been re- 
sorted to to convey it to land that was valueless without it. This has 
caused the adoption of a variety of materials to render conduits irajier- 
vions and of varions modes of application of water by their means. 
The following impervious conduits are used : (1) Wooden dnmes; (2) 
lined channels; (3) wroughtiron riveted asphalted pipes; (4) wrought- 
ipon laminated asphalted pipes; (5) terracotta pipes; (6) cemented 
pipes; (7) asphalt pipes. 

lAned ehannth. — The Zanja Madre Channel at Los Angeles was liued 
with concrete, and hnd a cross-section of a segment of an ellipse, with a 
diameter of 5 feet and a depth of 3^ feet. The thickness of concrete was 
6 mches. The ingredients were hydraulic lime, two partsj clean, sharp 
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saud, three parts ; pebbles, 1 inch in diameter, four parts; small stones, 
ij to ^ inel^es in diameter, four parts ; large stone, not exceediug 5 iDches 
in diameter, I'oar parts ; cost $2 per linear foot. 

A taaoel oonveyiug water to Los Augeles was lined on the bottom 
vith concrete 1 inches thick, formiog a semicircle of i feet diameter. 
The cast waa 76 cents per linear foot, with cement at about |l4per cask. 
Wrougfatriron riveted and itsphalted pipes are extensively used in Los 
Angeles Oonnty for inigation. The; are jointed, stove-pipe fashion, aud 
when not subjected to too gn^at pressure are set with red or white lead. 
Wrought-iron laminated asphalted pipes are made of two shells of 
sbeet-iTMi. Th^ae shells are madegOf one sheet of iron d feet loug, 
rolled and lapped 1 inch, aud united by a composition solder. They 
are half the thickness of iron that would be necessary lor the ordiuHry 
sheet-iron pipe. Theiuner shell is telescoped into the onter shell whilst 
immersed in hot asphalt, specially prepared, giving a thickness (letween 
the sheets one-siztceuth of an inch, or more, if desired, thus making an 
impassable barrier to corrosion from outside or inside. The outside and 
inside coatings are also substantial. This produces a solid shell 8 feet 
loug, with an inner surface free Grom all oxcresceuces. 

^e pipe is also made double, of one sheet, by rolling a sheet that is 
twice the width of the single sheet unlil the edges will lap with a thick- 
ness of iron between them ; the lap is riveted. This is dipped in as- 
phalt, but it can not have the intermediate lamina of asphalt, which is 
the main advantage of the laminated over the single sheet-iron pipe. 
both these descriptions of pipes are jointed end to end, an iuner sleeve 
being fixed in the shop. In laying, the end is dipped in hot asphalt 
and an outer sleeve is also dipped and pressed on by a clamp over the 
point until the asphalt is set. Bends and branches are of cast-iron, as 
in the ordinary sheet-iron pipe, and the joints are made with cement. 

The 4-inch laminated pipe has been tested up to 600 pounds per square 
Inch. Its price is about 25 cents per linear foot. The double-rolled 
pipe is abont 17 cents [ter foot. The construction of the latter is much 
simpler, and the asphalt has been found a perfect protection from rust, 
so there is no ueeessity for the lamination. Terracotta pipes would be 
excluded by their price, except tor some special purpose, such as sew- 
erage or culverts, for use under roads, etc. Concrete pipes, where good 
sand is obtainable, and no pressure is required, are extensively used. 

At Ontario Colony, San Bernardino County, an irrigation enterprise 
has been started, which is mainly dependent on concrete pipes for con- 
veying the water from the canon. Thirty miles of l2-iuch concrete pi)>e 
have been laid here, at a coat of about 43 ceuts per linear foot for mak- 
ing. The ingredients are cement, sand, and gravel, in the proportion 
of one of cement to four of clean, sharp sand, aud gravel. The gravel 
may be as large as half the thickness of the shell of the pipe. 

The pipes are formed in molds of sheet-iron. These consist of two 
Hbeet-iron cylinders, an inner aud an outer, both of which can bo ex- 
panded and contracted by means of a bar fixed parallel to the Joint from 
which four arms project, connected with theonter edge of the Joint so as 
to close and open it. Between these cylinders is a cast-iron ring, form- 
ing the base. This cast-iron ring is shaped to mold the end of the pipe 
to form a socket. The inner cylinder or core is kept central at its base 
by being inside the cast-iron base. It is centered above by haud until 
sufficient of the concrete mixture has been consolidated around it to 
keep it so. The filling is then completed, being put in in small quanti- 
ties at a time, and consolidated with an iron rammer^ The upper end. 
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of tbe i>ipe is shaped to form a spi^t by meaas of a cast-iroo rinff that 
is worked rontid by band. A 6-iiiob diameter 2-fuot-toiig pipe is made 
at the rate of one length per miuuteby thive men. Ouly asiuuehoftiw 
mixture lunst be made at one time as can be used within ten mioutes after 
nnxing, or its setting qnalities will be iujured. I^e newly-made p^e 
is removed &om the mold or the mold from it on tbe drying area, the 
base being left for it to stand on until sufficiently set to handle. In 
handling the larger-sized sections a clip with bandies is used, and an- 
other for laying. 

The jtipes made with mistnre of one to fonr are not guarantied to 
stand pressnre, bnt-with a slight increase, and well consolidated, they 
will stand a considerable head. They are cheaper than any other pipes 
when suitable sand and gravel are obtainable near the site where tliey 
are to be used. A continuous pipe-making machine, for makiug a con- 
tinnons concrete pipe in a trench excavated to the required depth for 
snbirrigation, consists of a cyliitder of the size of the pipe required, in 
which an india-rubber core is moved backwards and forwards by a lever, 
the concrete material being thn>wu into a funnel fixed at right angles 
to the pii>o-makiug cylinder. Uy this means three men can make ovtsr 
1,000 teet of 2-inch piping in ten hours. This system is not much used. 

A^kalt-conerete pipes are made as described for concrete pipes, and 
are superior to them, being perfectly impervions and capable of with- 
standing niuch greater pressure. Tbe proportion of sand to asphalt 
and the other ingredients conid not be ascertained, but tbe quantity oE 
tbe sand need not be limited, as in cement concretti, for the larger the 
quantity of sand used the hanler and better the pipes. The pipes are 
milted by heating them so as to form a contninous pipe, as strong at 
the joints as in another part. Where tbe ground is yielding they are 
laid on piles driven 6 teet into the ground, and a plank laid on top of 
tlie pile» upon which the pipe rests. 

Tke Highland Park Water- Works, Log Angeles, for irrigatttm and do- 
mestic Muppiy, — The sonrce of the supply is the Arroyo Seco, a torrent 
which runs a few days only after each rain-fall, and springs, yielding 
daring tbe dry months about .08 cubic feet per second. There are 400 
acres supplied by the system, which must necessarily depend for its ir- 
rigation on the flood flow; hence a storage reservoir is necessary of suf- 
ficient capacity lo store the rainfall as it occurs, to be applied to tbe 
land during the intervals of dry weather, which through the rainy season 
average about fifteen days each. Allowing 'i inches depth as the mini- 
mum tor each irrigation, 400 acres wonhl require eighteen and one- 
seyenth million gallons. The reservoir capacity is 20,000,000 gallons, 
and is connected with the mam pipe, so that any excess over the dis- 
tribution dows into the reservoir, and of course when the supply from 
the source is less than titfe pressure from the reservoir the distribution 
receives' the water from the latter. The reservoir is therefore the head 
to which tbe snpply pressure is due unless the reservoir main valve be 
'''oeed, wheu the head at the source would furnish tbe pressure. 

This system is capable of supplying 12 inches depth of water over tbe 
WO acres during the year, in addition to the rain-fall, which averages 
13 inches, and falls between the months of November and May. The 
land thns receives 24 inches depth of wat«r, which is ample in this 
oonntry tor most products required, excepting oranges and al falfa. The 
™^in pipe is 8 inches in diameter, asphalted wrought-iron, and tbe dis- 
tnbution pipes are of the same material, and from 2 inches to 6 inches 
in diameter. Each lot takes its supply through a 2-inch pipe. The 
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effective pressure is 40 pounds per sgaaro inch. The land is irrigated 
by fnrrows, and service-pipes are laid over the ground in some cases, so 
that each tree can be watered from a rubber hose into a check of from 
5 feet to 12 feet diameter, according to the age of the trees. 

The bead works are temporary, cousistiug of a wooden trongh TOO 
feet long. , This is laid in the bowlder bed of the channels, with the top 
of the sides slightly below the bed liue. It is anchored by cleats fast- 
ened to its bottom, that extend 3 feet from the sides. These are cov- 
ered, aud the trough filled with bowlders, the water fiowiug between 
the bowlders. The trough at its lower end Is connected with a HViucb 
cemeut pipe. The temporary wooden flume will be replaced by a per- 
forated wrought-irou pipe that will extend 100 feet, 5 feet below the 
shingle and bowlder bed, the water being dammed back by a submerged 
weir, causing the water that the pipe is capable of carrying to be drawn 
off by it ; the water wril thus be filtered of anything that can now pass 
between the bowlders. The cost of this scheme was $21,300. 

Xhe Ontario colony. — This colony is an example of utilizing waste land 
and water to the maximum of benefit. It is situated on the sloping 
land fVom the foot-hills of the Sierra Madre Mountains, where San Ber- 
nardino and Los Angeles Counties join, the San Antonio Ca&on or Tal- 
ley giving a perpetual supply of water from the mountain snows in tbe 
summer, and from rain whiuh falls on the lower slopes and hills in the 
cold mouths. The soil wtis analyzed aud examined as to its productive 
capability, and found to be peculiarly adapted for the growth of vines 
and fruit-trees. The climate was also favorable. Having purchased 
the land and the water rights, tbe colonists distributed tiie water by 
means of cement pipes over the whole tract, divided into 10-acre Iota, 
so that each lot should be supplied at the highest point. To accom- 
plish all this has cost about $170,000. This includes roads, streets, 
railway station, hotel, college, dam, and 27 miles of pipes, masonry- 
lined channel and tunnel, iron pipes for supply of township, etc. 

A dam diverts tbe surface water from tbe channel, but as a large 
quantity passes below the bed, a tunnel 3,000 feet long has been driven 
across this drainage and leads it into a masonry-lined channel, which is 
6,000 feet long. The water is taken from this channel by the cement 
pipes, but a reservoir will be constructed to store the surplus water not 
required during the non-irrigating season, and the piiwa will then con- 
nect with it. It is intended here to use tbe laminated wrought-iron 
pipe, preferring it to the single-sbell riveted pipe. The water is deliv- 
ered and measured from tbe cement pipes by means of a vertical con- 
nection, at wbicb point a valve is fixed, consisting of a cast-iron plate, 
with an aperture the size of the pipe in it, and a groove for the valve 
to slide in. This valve is simply a plate of cast-iron with a wrought 
iron lifting-rod. The tunnel referred to was d*cided on after sinking 
experimental shafts across tJie valley and then ascertaining that there 
was such a subterranean How that a light substance, such as a chip of 
wood, would be carried to the bottom of the shaft. 

This mode of intercepting water has been frequently resorted to with 
the most surprising results. The quantity of water used for irrigating 
by the pipe system is 1 cabicfoot of water per second to every 50 acres. 
Tiie value of 1 cubic foot of water per second where it can be ap- 
plied, as here, to fruit-growing, is estimated at $60,000. The unit of 
measure is one-fiftieth of a cubic foot, and is termed an inch of water, 
and is measured by the discbarge through an aperture 1 inch square in 
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a 1-inch, plank nad^r a 4-iDcli presBnre. Tbe discbarge of a etreata for 
irrigating parposes is estimated for tbe mid-BiimtDer period, that Is from 
the 16th of July to the 1st of August, when it is at its lowest. 

LAKE HEMET WATKB COMPANY, BAH DiEaO. 

District and work. — ^The geoeral project of the Lake Hemet Water 
Company contemplates the storai^e of water in Hemet Valley for sup- 
ply to the stAnm at time of low Bow, and tbe dirersion of such waters, 
together with otiier waters of sooth fork, from a point just above tbe 
mouth of Strawberry Fork, and uouduuting them by means of pii>e line 
for the irrigation of lands at tbe bead of San Jacinto Plain, iu the 
valley below tbe lands of the fairview company. The district com- 
manded is, practically, nearly theentire Sau Jacinto Valley. 

Delivery and distribution works. — From a temporary diverting dam 
of brush in the south fork of tbe San Jacinto Kiver, at tbe point above 
indicated, a 21^inch sheet-iron pipe conducts water several hundred 
feet to a large sand-box, arranged in various compartments; thence the 
main pipe, 13 inches diameter, extends down the bed of tbe canon a 
total distance of 16,091 feet, to a relief box, into which it empties freely 
at an elevation of about 500 feet below its head. From the relief box 
a 22- inch riveted iron pipe extends to a point beyoiid tbe month of tbe 
cuiion, a distance of about 10,250 feet. For purposes of temtwrary sup- 
ply, an 8 inch pipe has been laid thence, a distance of 22,790 feet, to 
iibout a central point in a tract of 10,000 acres, owned by tbe Hemet 
Land Company, which is an associate organization with the Lake Hemet 
Water Company. But it is intended to replace this 8-inch pipe by an 
extension of the22iucb pipe at an early date. Tbe total length of pipe 
thus fer laid, including some 5,000 feet of lateral distribution pipe, is 
about 54,900 feet, or nearly 10.4 miles. Tbe weight of iron used has 
been from No. 16 up to No. 12 in thickness, and the total cost has been 
about $45,000. The pipe-laying down tbe caQon of the river proved to 
beatediousand expensive job, for the reason that a snccessiou of large 
boulders was encountered iu the trench, many of which had to be 
blasted, and many removed with derricks and powerful pulleys, and for 
the further reasou that tbe bed of the creek bad to be crossed four 
tiuies. 

Storage reservoir ; Heinet Valley. — The main resonree of the com- 
pany in the way of water supply is to be tbe i»rojected reservoir of 
Hemet Valley, 20 miles above the town of Sau Jacinto, at an elevation 
of 4,300 feet. The south fork leaves tbe valley through a canon, only - 
about 60 feet wide at the bottosD, with walls of granite, vertical on one 
fiide for 100 feet iu height, and on tbe other sloping at a very steep 
angle. At a heigbtof 120 feet above tbe base, at the most favorable dam 
site, tbe width iwjross the canon is but 200 feet, and at 150 feet, It in less 
than 300 feet. Granite of the best quality is at hand; sand, sharp 
aud dean, may be had convenient; an abundance of pine timber is 
growing in the valley and on tbe hills al] about tbe site, and water, whose 
I'ower may be utilized for much of tbe work, is flowing in tbe stream. 
I'akitig all these convenient materials aud facilities, and tbe character 
of the dam site into consideration, there are few localities in the State 
more favorable for the construction of a higb-storagc dam. The reser- 
voir basin is a capacious one, but not notably so, as tbe following table 
of contents, at successive levels, will indicate : 
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SAN DIEGO RIVER WOBKS AND PE0JE0T8. 

Tlie r.ommandiDg position occupied by the works under coDStrnction 
by the San Diego Fltinie Company, theirfar-reacbin^ design in accama- 
lating from dJIIercnt sourcca tbe waters of distant streams, their costli- 
ness, tbe wide extent of tlie district eoinmaiided, and the fact that they 
terminate at the city of San Diego, which may receive its snpply at high 
pressure on the snmmits of its greatest elevations, render them in many 
respects more important to tbe prosperity of the region than any other. 

District and works. — As far as they have been outlined the works 
consist of a storage reservoir on the headwaters of the Bowlder Greek 
tributary of the 8an Diego River, a diverting dam of masoTiry in the 
river proper, and a line of flume 3C miles in length — skirting the esuion's 
side for 21 miles, then circling south of the valley of Bl Oajon, and 
finally emerging upon the mesa 10 miles east of the city of San Diego. 
The plans of the company contemplate the diversion of the headwaters 
of tbe Tia Juana and Sweetwater Rivers on [he sonth, and the tian 
Dieguito on the north, into the head of the main flume, the construc- 
tion of various additional storage reservoirs in the mountains, and a 
distributary reservoir at the end of the finme, the development of trib- 
utaries of the San Diego by tunnels under their beds and gathering 
them into the main condnit by smaller lateral flumes, and tbe distribu- 
tion of the water from the end of the main flame by pipe lines over the 
mesa. 

Storage reservoir. — The main dependence of the works for a summer 
and fall supply is at present the Ouyamaca reservoir, located 43 miles 
northeast of San Diego in the Guyamaca Mountains, at an altitude of 
4,500 feet. The water-shed of this reservoir is about 16 square miles 
in area, draining two of the highest peaks of the range. The reservoir 
is formed by an earthen dam 635 teet long on top, 40 feet in height, 
thrown across the outlet of a broad, flat mountain valley. From the 
enstern rim of the water-shed the country drops abruptly into, the 
desert. The hills on this side are low and barren. The two Guyamaca 
peaks on the west are clothed with forests of pine and oak. 

Cuyamaea dam. — The site of the dam was one which had all the sur- 
face indications of solid rock. The whole surface was covered with 
loose granite bowlders, and before sinking test pits, preparations and 
plans had been made for building a masonry dam. The excavation for 
foundation developed a bttd of clay instead of bed-rock as anticipated, 
vid an abundance of good clay being found in the immediate neighbor- 
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hood, tbe plans -were changed and an earth-work dam built. A pnddle 
treoch was cat nnder tbe center of tlie embankment, and the clay fill- 
ing bnilt np in layers. The embankment has a base of 115 feet, inside 
slope of two to one, outside slope of one and one-half to one,^p width 
15 feet. The high- water* mark is fixed at 5 feet below the top, at which ' 
point a waste-way 50 ft^et wide is placed on one side. The water-face 
of tbe dam is covered with stone riprap laid, dry, S inches in thickness. 

The ontlet cnlvert is of masonry 3J feet wide by 4 feet 6 inches high 
inside, 120 feet lon^, its bottom placed at the level of the original snr- 
fitce with a fall of 3| feet in its length. At the upx)er end it opens into 
the base of a circnlar brick tower 8 feet in diameter ontside, 5 feet in 
diameter inside, and carried to the level of the top of the dam. This 
tower is provided with two gatea of wood, cloBiug openings S feet wide 
by 4 feet 6 inches high. The lowest opening is at the bottom of the 
tower, the second 15 feet 9 inches higher, immediately above the lower. 
These gates slide up and down in wooden grooves, and as they are to 
be moved by chains or ropes, are not convenient, particnlarly when 
they are to be closed qnlckly nnder pressure. An iron gal« is provided 
inside the tower to close the head of the ontlet culvert. 

Diveraion and deliverg works. — The diversion is made from the San 
Diego River about 31 miles from its month, at an elevation of abont 800 
feet above sea-level, and where the stream, falling at the rate or about 
30 feet per mile, is in an open cation flanked by barren mountain sloi>es 
Tagged and steep. 

8aH Diego diverting dam. — The diverting dam is hnilt of masonry of 
of the following dimensions: Maximum height, 34.5 feet; length, 447.6 
feet; width attop,6fe€t; upstream batter, 1^ feet in 20 feet; baok 
batter, 7 feet in HO; width at baae, 18 feet. The dam contains 4,000 
cubic yards of masonry, and required 2,410 barrels of cement. The 
average depth of excavation in the l)owlders that formed the bed of the 
stream was 10 to 12 feet, and the foundation rests upon the soft, dis- 
integrating granite, tbrming the bed-rock of the country. This mat«- 
rial may be readily cut with the pick and crumbles on esposnre to air. 
After the dam was completed and tested, the leakage was considered 
excessive, and the upper face was again stripped to the foundation, and 
an apron of masonry 2 feet thick was sunk to a depth of simie feet 
lower than the original base. The wall was then repointed and par- 
tially plastered on the face. The top of the dam is atanaltitndeof 813.3 
feet. In alignment the dam has an angle in the center whose apex is 
pointed up-stream. Otherwise the structure is straight, depending opou 
the weight of its mass for stability. 

The head of the Snme passes through the wall with wooden gfates to 
control the water. ' The level of the linme-bed is feet below the top of 
the dam, or 4 feet below the overflow weir. The main waste- weir is 210 
feet long, with a secondary weir 20 feet long. The floor of these weirs 
is of pine plank spiked to timbers that are bolttd to the masonry. In 
addition to the overflow waste-weirs, there are two culverts passing 
through the dam for draining the basin above. One of these is 2.5 feet 
square, 7 feet below the grade of the flume, the other 3 feet square, 8 
feet lower than the first. 

Mainconduit; fiumeline. — Tbe flume is set on a bed cut in the mount- 
ain side, except where it is supported on trestling. All fills are made 
with loose rock laid with some care on the outer face. Its total length 
is 36 miles. The gra<]e is 4.75 feet per mile. 

Tvmnels. — There arc eight tuuiiels upon the work, lined with masonry 
on the sides, timbered overhead, except In solid rock, and plastered- 
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with cement on bottom and sides, of a total length of 4,168 feet. The 
tnnnelt) are finished 6 feet wide by 6 feet 1 inch high in the clear. In 
loose materiiil tbe sides are walled up with masonry 12 iuches thick to 
a height of 4 feet, on top of which rests timberiug, 6 by 8 inches, with 
lag^ug orS'inch plank j the bottom and sides' being finished smooUily 
witli cement. 

Flume. — The Same is made in rectangnlar form, 5 feet 10 incbes wide 
by 3 feet 10 inches deep, in the clear. The bottom and sides are of 
2 incti redwood plank, planed on the inside. The frames, placed at in- 
tervals of 4 feet, consist of a sill 4 by 6 inches by 12 feet, two posts 4 by 
4 inches by 4 feet, and two diagonal braces 2 by 4 inches, 3 feet 3 incbes 
long. The substructure where it rests on tbe ground consists of mud- 
sills of redwoo<I, 2 by 12 inches by 9 feet, two stringers 4 by 6 inches, 
one under each side of the flume box, and a block S inches long sup- 
porting the sill in the center. Where on trestle, the silts of the fiume 
rest on three longitudinal stringers, two of which are4by 12 inches, and 
one iu center 6 by 12 inches. The trestle bents are placed ^fi feet apart, 
and for trestles up to ^0 feet in height, consist of two posts 8 by 8 incbes 
set on a batter of one to six, a cap 8 by 8 inches by 6 feet, a sill 8 by 8 
inches of proper length, and two diagonal sway braces 2 by 10 inches. 
For higher trestles, more posts are introduced, and trussed bridges 
carry the flume over tbe deepest gorges that are crossed. Ten inillioa 
feet of timber will be consumed in the structure. The flume has a 
theoretical capacity when filled within 3 incbes of the top of 110 oubio 
feet per second, or about 5,600 miner's inches. The flume for its full 
length of 36.0 miles is now carrying water, with sideboards 16 inches 
high ; the remaining boards for full completion are to be added later. 

Distrihutton system ; pipes and reservoir. — From the end of the flume 
to San Diego the main pipe line will be 9 miles in length to the top of 
the mesa overlooking the city. A branch pipe 1 mile in length will de- 
liver surplus water to a reservoir to be constructed for storing the un- 
used delivery. A main 4 miles long will be required to tap this reservoir 
and join the through line below. This reservoir is called the city res- 
ervoir, and will have a capacity of 761,000,000 gallons, covering an area 
of 100 acres. It will be formed by a masonry dam 50 feet high, located 
in a narrow gorge through bjue trap rock, whose width at a height of 
30 feet is bat 50 feet. Its elevation above sea-level i^ 460 feet at the 
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Bear ValUy am4 Bear Creek. — Immediately north of tbe San Ber- 
nardino Fe^ and Grayback Mountain, extending in an easterly and 
westerly direction, at at elevation from 4,500 to 6,000 feet, lies the valley 
of the npper Santa Ana Kiver, Overlooking this and bordering it on 
the north is a long rugged monntain ridge, whose crest-line holds 7,200 
to 7,700 feet of altitude. Kext north of this, with its axis in the same 
direction and about 4J miles from the main mountains on the south, we 
hud Bear Valley, a remarkably large and flat mountain basin, about 
6,200 to 6,300 feet above the sea, and 21 miles in a straight line firom 
San Bernardino. 

Storage reservoir. — This valley has the appearance of once having 
held a lake whose waters, at an elevation of 125 feet above its bottom, 
overflowed at the east end into the head of a caiion which leads away 
into the Colorado desert. Now, however, we find a deep aud narrow 
lock-bouud gorge leading out of its other extremity, and, catting south- 
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erly. around the west end of the Central Monntain ridge, before men- 
tioued, jDJuing the canon of the Santa Ana Biver aboat 10 miles above 
its oatlet into San Bernardino Valley. This gorge holda Bear Creek, 
at whose poiut of departare from the valley a dam has been boilt, 
whereby the basin has been made, or remade, a lake. 

The bottom plane of the valley is 12 miles long, and varies between 
a few hnndred yards and a mile in width. Its lower end was narrow 
and rocfe-bonnd ; then, a couple of miles or more above the dam site, it 
opened ont into a couple of beautifal meadows, whose level plains, 700 
to 800 acres in area, were 30 to 45 feet above the outlet ; and at the 
Qpper end of the valley is another such flat, covering about 800 acres, 
and 20 to 30 feet still higher. At 60 feet of elevation above the base of 
the dam a water-plane would reach 5.9 miles up the valley and have an 
average width of .6 of a mile, covering 2,252 acres in area. At 120 
feet of elevation the length would be 11.6 miles, the mean width 1.1 
miles, and the area submerged 7,850 acres. 

Water-8hed and precipitation. — The water-shed tributary to this valley 
is 10 to 45 square miles in area. Ou the south lies the central ridge al- 
ready described, and heavily timbered on its slope towards Bear Valley. 
North and west is a well- timbered, but not abrupt, mountain 1,000 to 
1,500 feet above the valley. Northeast are rolling hills, 500 to 700 feet 
above the valley, and sparsely timbered; while the east end iscli>setl 
in from the desert slope by a comparatively barren rangeof hills, whose 
altitude ranges from 200 to 500 feet above the valley. 

The rock of the country is, for the most part, granite, of which huge 
bowlders and massive ledges crop out around the slope, particularly 
near the western end. Limestone is found near the eastern end, and 
some good lime has been there burned. Although the country is much . 
broken and shattered in its rock formation, there is a good layer of Roil 
over most of it, and the bottom of the valley itself is well clotlied in this 
respect, as attested by the rich meadows wbich ordinarily remain moist 
anci green the year round — receiving little streams from the wooded 
hillsides, and having some springs along their margins. It was feared 
iu some quarters that the reservoir would not hold water — that it would 
escape in enormous quantities through the rock rifts and seams. But 
this fear has proven groundless. 

Bear Valley is in the midst of the heaviest down-pour belt in southern 
California. The clouds collect around and bank up against the high 
peaks of San Bernardino and Grayback, and spread over into the Bear 
Valley water-shed. Holding so great an altitude, its precipitation is 
largely received in the form of snow, which in the wooded and shaded 
portions of its sides lies for several months. The data of local rainfall 
will be given in a divisfon of this report devoted to water supply in 
southern California. 

Bear Valley dam. — The dam is at the extreme western end of the val- 
ley, at the bead of the narrow, rock-bound gorge, which drops rapidly 
away. Founded on granite, where the channel was 00 to 75 feet wide, 
and abutting against granitic mountain sides, at the top line it is about 
300 feet in length, in the form of an arch, having a radius of 335 feet; 
and it is 04 feet in height from extreme base to top of coping. 

ifi cross section it is remarkable. The top is but 3 to 3.2 feet wide ; 
the lower face vertical for 48 feet, and the upper face battered so that 
48 feet down the structure is 8.5 feet thick. At this plane there is an 
ofiset up and down stream — the dam increases in thickness to 12 or 13 
feet — and thence has a slight batter on both faces, so that at the extreme 
foundation it has a thickness of 20 feet. 
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This stractiure is of granite, rongh aahlitr masonry on both foces, and 
broken conreed rabble in the interior, all laid in a cement mortar and 
grouting. The eqaare stones show dimensions ranging from 3 to 5 feet 
in length, 1^ to 2J feet in widtli, and 1 to 2 feet in thickness, with others, 
of course, smaller. Its total volume is abont 3,300 or 3,400 cubic yards. 

At the time construction commenced, in the fall of 1883, there was no 
water running ont of the valley, and bat little was eneonntered in sink- 
ing 3 or 4 feet for the dam foundation, so that small difflunlty was bad 
in this work. That season the wall was brought up to the level of the 
bench, 16 feet above the extreme foundation plane, for about half of its 
length. It was desired to make some show of impomiding water the 
first year and to test the water-producing capacity of the sbefl; so a 
tempornry earthen dam was pnt across the valley just below the wide 
marshes, about 2 miles abuve the main dam site. This embankment 
was tu 6 feet high and was calculated to bank water over 500 to GOO 
acres to an average depth of 3 or 4 feet. The move was f|uite a fortunate 
one, for the water thus held back during the winter of 1883-'84 furnished 
a sapply, which, being gradually let out from this temi>orary reservoir, 
daring the summer, enabled the constructors to keep a lake surface of 
Buffleieut depth and extent behind tlie new wait to afford, by means of 
flat-boats, an economical way of transporting stone from the quarries. 

The rock was quarried from the outcropping masses of granite along 
the edge of the valley and near the level of the proposed lake, from 100 
yaids to three- quarters of a mile above the dam-site. That for the first 
season's work was obtained near at hand and delivered on sleds, but that 
for the second season's work, comprising the great mass of the dam, 
was transported on flats and put into the work try means of derricks on 
large rafts floated close against the upper face of the wall. 

At the north end the dam foundation was cut into the loose, sloping 
mountain side, to abed-rock base. Tbesouth end abuts against a mass- 
ive, nearly perpeiidicnlar ledge or point of granite standing near 100 
feet out into the canon. This point in reality forms a pare of the dam. 
Over it a flood escape-way has been cut 20 feet in width, and with a 
plane 8.5 feet below the level of the extreme crest of the dam coping. 

Tbrough the bed-rock immediately below the foundation plane, about 
one-third of the length of the strncture from the southern end, about 
9.5 feet above its extreme base plane^ is a catting which forms a cul- 
vert 3 by .3.5 feet in aperture, opening ont below into a masonry pool, 
from which it was expected tomeasure the water over a weir. This cab 
vert gradually becomes narrower towards the upper end. On the upper 
face of the structure the cnlvert is closed with masonry to a gate open- 
ing of 20 by 24 inches, over which is an iron sliding gate on brass bear- 
ings, worked by a screw at the top of an iron rod, which extends up 
through the water in a 6-iuch lapweided pipe, serving as a guide, to a 
wooden platform luiilt out from the coping of the dam. Subsequently 
this culvert opening was lined over a movable mold with concrete, so 
that the opening is now 2 feet by 3 feet, with an arched top. There is 
no gate tower; no provision for drawing water at less jiressure; no 
safeguard or regulator on tbe one outlet provided other than the one 
gate. 

In the matter of abutment, the dam for about 20 to 30 feet at each side 
is gradually matle thicker, so that it rests against the rock of the country 
at 1.5 to 2.2 times its normal thickness. The coping stones are 3 feet long, 
generally 1^ feet thick, and 2 to 2^ feflt whie, resting lengthwise across 
tbe top of the stmctnre. The finish work and coping stones have not 
been put on for the full length, so that for more than half the length 
"^be top ia 3 to 4 feet below tbe intended plane of oompletioD, 
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The flrBtyear after cou&t ruction, witb the water plane at40to4r>fo«>C, 
there WHS all tile leakage at tbe south eud, near or under the base, wliJeL 
it is claimed cauie through rifts through the granite [loint against wliiish 
the structure there rests; au<l there was a remarkably free sweatiug and 
efflorescence of lime on the lower face over the whole structure, uearly 
up to the water-line. It is underst^KNl that the sweatiug (theuometion 
has now to a great extent ceased. There has been some exjjausive 
movement to the structure — attested by the reported fautthat the cope 
stoDes which do not extend all the way across show a 8e|»aratioi) at some 
of the Joiuts, to be accounted for only aa the result of ex[)ansion and 
subscqueutcoutractiou. Otherwise the siriicture ajtpears to rest Just 
as placed, and thus far serves its purpose; the water having beeu for a 
time within a toot of the finished part of its top, and haviug constantly 
stood well up ou it for a considerable period, as hereinafter written. 

The company, desirous of securing greater reservoir capacity, has io 
coutemplaiion au enlargement of this work. Indeed, it is proposed to 
l)rovide fui' storage to the 100- foot plane above the present fovmdatioD, 
which, successfully and {Htrmanently done, would make this a truly no- 
table reservoir and very valuable pro|>erty. There have beeu no plans 
or definite ideas, even, as yet put forward fjr the enlarged work. En- 
gineers familiar with such construction will see that, under the circum- 
stances, it is a problem not without much embarrassment and grave 
rcsi>onsibility. 

Keaervoir space and water-supply. — The reservoir site was surveyed 
preliiuinarily by the State engineering department in 1880, and it was 
reported that a dam i5 feet in height would imi>ound water over an area 
of about 1,500 acres, to a volume of about (>50,000,<l00 cubic feet, and that 
a daiu 60 feet in height would create a reservoir space about 2,300 acres 
in area, and about l,S()0,000,OOOcubic feetiu volume. Thedam subse- 
quently built is not exactly at the location where the section of ISSO 
was made, so that the figures of the latter and more detailed survey 
made by the Bear Valley Company do not tally precisely with those of 
the preliminary reconnaissance, but they are close enough to prove each 
substantially correct. 

At different elevatious of the water plane the areas of reservoir sur- 
face and capacities of reservoir space are as follows: 
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PEOJEOTa OP THE MOETH POUDEE LAND AND OANAL OOMPABT. 

The snperintendent, Mr. J. C. Ulrich, states: Our principal work is 
developing some reservoirs on tbe canal line np on the plains, located 
40 miles north of Fort Collins. There are natural depressions on the 
plains, and we make a cat &om those natural depressious ; then a pipe 
is put in the cut and "fllls" are bailt which will retain the water that 
is aiterward drawn off to irrigate the land. Tbe object is to store tbe 
excess and use the same when the need lequires. They are to be filled 
when the rivers are high, and the amount of water used by other ditches 
is small. At present we have four reservoirs constrncted, with au 
aggregate capacity of 175,000,000 cubic feet. When the system is com- 
pleted, we expect to serve probably seven or eight times as much as 
we oaii at present irrigate. The Nortli Poadre Land and Canal Com- 
pany's Canal is about 25 miles in length. It is 16 feet wide on the bot- 
tom, with an average depth of abont 4 feet. It has a grade of about 2^ 
feet to the mile on the first 7 miles and i feet on the rest of it, on the 
lower division. We estimate that it will carry about 300 cubic feet i)er 
second. The first 7 miles are in the mountains or foot-bills, and after 
getting out on the plains we strike tbe land which we expect to irri- 
gate. One has an area of about 100 acres ami a depth of 14 feet. 
The next reservoir brings two "flils" together, containing each abont 
35 acres, abont 9 feet deep. The third contains 160 acres 26 feet deep. 
That is as far aa we have comi'leted the system at present. Then, be- 
low the last one I have mentioned (south of it), is a chain of proposed 
reservoirs, aggregating something like ;i,500 acres. The total cost of 
this ditch was about $175,000, It will take about 150,000 to complete 
the reservoirs. By an expenditure of $50,000 we increase seven or 
eight fold the capacity of a ditch that cost $175,000. 

Dam at head of North Poudre Canal. — This dam is 30 feet 6 inches 
high in the center, and 150 feet broad at the top, and is formed in two 
parts. The face, which gives the necessary stability against Hoods, con- 
sists of crib-work and stones; the back, which renders the dam water- 
tight, is a vertical panel, or diaphragm of timber, backed with earth, 
small stones, gravel and mud, thrown in without puddling. Tfie crib- 
work is formed of round logs 10 inches, at leasts in diameler, joined at 
ends, as in ordinary log hats, with dovetail or tongue jointa. The cribs 
are 10 feet long on the face, andarefasteuedtogetherwithlSinch tree- 
nails, 2 inches in diameter. The cribs are radiated to form, when laid 
close together across the stream, curved ties of 200 feet, 216 feet, and 
232 feet radius on the face. There are three of these tiers 6 feet asun- 
der. The interior of these cribs, and the spaces between tbe stones, 
and the interior surfaces, are faced with large selected blocks of stone, 
carefully laid so as to overlap each other like slates or tiles of a house, 
and without mortar. The arrises are protected by 12-inch square balks, 
secarely bolted to tbe cribs. The timber diaphragm is carried i feet 
higher than the cribs and stone-work of tbe tallest tier, to form a slasb- 
board, which can be removed iu sections in case it is found liable to be 
damaged by ice. The center portion of the dam for a length of 60 feet 
is carried 2 feet higher than the sides, to throw the hulk of the stream 
onto natural benches of solid quartz rocks on the sides, and thereby to 
protect the greater part of face, and especially the toe in the center 
of the stream, from tbe abrading power of the water. 

Tbe total costofthisdam was $7,250. Thedarn wasfounded on stone 
and debris, the depth of which had not been sounded, but it was hoped 
that) the clay thrown in the back ol the dam, combined with the silting 
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Dp of the river, woald have the effect of stepping the flow of the water, 
and theresult justified theexpect^t^ioD. This dam ia tiot iDt«mled for 
storage paqiosee, but ia simply a weir for raising the water high eooogh 
to enter the fiumes and tunnels. The canal regulators are ordinar; 
slnices, inserted in the Humes about 100 feet below the dam. 

The objections that are urged agaiust timbers being used are met by 
the fact that the massive stone, or masonry in cement, which would 
have been requisite to secure the mass of material usetl, would have been 
too costly. The cost, $7,250, was very low for a weir 144 feet long, but 
the foundations were not necessarily extensive, and the source of supply 
of Btone and timber was at band. 

Montezuma Valley, in southwest Colorado, Is the seat of a great irri- 
gation euterprise. It is described as follows: The valley is about 30 
miles long, running from northeast to southwest, aod is nearly 10 miles 
wide. The water is to be taken out of the Dolores Biver at the north- 
east end of the valley. The State has located about 26,000 acres of 
land in the valley, and probably about 10,000 or 15,000 acres have been 
located by actual settlers, leaving between 50,000 and 100,000 acres yet 
unclaimed. The locations are principally at the upper eud of the valley, 
near the tunnel. 

The Grand Eiver canal, in western Colorado, has a width at the bot- 
tom of 35 feet, on the top of 50 feet, and a depth of 5 feet for the first 
10 miles. The size then diminishes until for the last 2} miles the width 
is 10 feet on the bottom, and the depth 3 feet. The grade in .035 i>er 
hundred, or a little over 22 isches to the mile. The banks ^re given a 
slope of 1^ to 1, are 3 feet wide on top and 2 feet above the water sur- 
face. There are several drops, one of 6 feet, one of 13 feet, aud one of 
35 feet, while down the valley about M miles there is a final fall of 
about 14 feet. Just above the second fall a lateral canal has been car- 
ried oat on the npper level, a distance of 17 miles down the valley, car- 
rying 3 feet of water. The location of the head is so favorable that a 
full bead of water can be taken out of the river at its lowest stage of 
BQpply, so that water in this canal, in consequence of the volume run- 
ning in winter season, can be in oi>eration the year around, a fact very 
important in Grand Valley, where it is assumed that late irrigation will 
be advisable and early irrigation a necessity for the germination of 
seed. The flumes, head-gate and waste-Weil's have beeu built iu the 
most substantial manner. 

KAKBAB AND THE m'PEB AKEANSAS TALLEST " UNDBBFLOW." 

From records kept at Dodge Oity during the last eighteen years,and 
&^m information gathered from other reliable sources, we believe it is 
safe to depend on an abundant snpply of water for irrigation in the 
Arkansas Valley in at least seven years out of ten. If these same cli- 
matic conditions are to be looked for in the future, would it not be wise 
to make some provision for these three years of drought t 'Manifestly 
80, if the conditions are present which will render such a provision pos- 
sible. Various methods of utilizing the underflow of the Arkansas 
Biver to supply the irrigating ditches with water, which the river failed 
to famish during seasons of deficiency in precipitation, have been dis- 
cuBsed. That the supply of water is inexhaustible has been fluently 
deiiMiiistrated by pumping water from wells located iu the valley. The 
two most noted^ experiments were made last year at the wells which 
supply the water-works at Dodge City and at Garden City. These 
veils are 22 feet, and 19 feet in diameter, respectively, and about 20 feet 
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deep ; tbe water rises to within 4 feet of tbe earface of the grouDd* 
Over 1,0U0,00U gaUoiis have been puini)iMl out of the Dodge City well iu 
a Hiiigle day without loweriiig the water to aiiy appreciable extent. At 
the Garden City well the waterworks pniup, with a capacity of 600 
gallons per minute, and a HuH'er irrigation pump, with a capacity of 
500 gallons per minute, were both worked to their utmost limit for a 
period of four hours without lowering the water iu the welL Nomeions 
other experiuients of a similar nature have been made. 

The South Uodge Uaual Cutupaiiy was organized last year with a 
capital of $250,000. The offieerti of the company ai-e E. E. Sonle, presi- 
dent, G. G. Gilbert, vice president, and J. W, Gilbert, secretary. This 
company has secured tbe right of way for 35 miles of irrigating ditch 
on the south side of the Arkansas Kiver, Fifteen miles of the ditch 
have already been completed. It will be known as the South Dodge 
Canal. Hearly 100,000 acres of valuable lands may be irrigated by tluB 
canal. The ditch extends &om Jlowell Station, 8 miles west of Dodge 
Oity, to Ford City, a distance of about 35 miles. Tbe original survey 
provides for taking water from the Arkansas River at the south bank, 
opposite Howell Station. It is at the head of the South Dodge Canal 
that tbe experiments are being conducted for securing a flow of water 
in aa open channel from a reservoir to which the water is supplied by 
the nnderflow of the Arkausas Valley. 

The reservoir, or head of the canal, is located about 60 rods from the 
river bank. ' At a point 1^ mile from the head the ditcb was built 
exactly at grade — i, e,, tbe bottom of the ditch is on a level with the 
surface of the ground, the bank of the canal being levees about 
8 feet high. Commencing at the grade point the excavation of 
the upper end of the ditch was begun, duo allowance being made for 
the proper fall. At a distance of about half a mile the water-bearing 
stratumof sand was reached, the bottom of the ditch at that poiut being 
about 4 feet below grade. After reaching this sand the soil was then 
stripped off to tbe head of the ditcb, the work all being done by teams 
and scrapers. The ditch, at a point 2,000 leet from its head, is 30 feet 
wide at the surface of tbe ground. This increases to 60 feet at the 
bead of the ditch. For this entire distance of 2,000 feet both sides of 
the ditch are protected by sheet-piling. 

The company did not expect to secure a flow of water at this stage of 
the excavation, but contrary to their expectations the water began to 
accumulate and run iu a strong current down the ditch and in such a 
quantity that it was necessary to put iu a beadgate and cut-off at the 
grade point If miles from the bead of the reservoir. The flow extended 
over S miles, and as far as the ditch bad been completed at that time. 
Since the bt^-gate and cutoff have been put in uo water is allowed to 
pass below it iu the ditch, but is turned off' at the side of the ditch and 
runs in an open clianuel to the river, which at that point is about 100 
yards from the ditcb. The writer measured the flow of water at the 
point where it falls over the river bank, and found the stream to be 4^ 
feet wide and 13 inches deep. It will be remembered that this result 
has been obtained without any reservoir yet being coustructed. 

The head of the ditcb, as befuie described, will constitute the reser- 
voir, and will be 60 feet wide at tbe upper end, .30 feet at the lower, and 
2,000 fBet in length. The sand will be excavated by adredging-machine, 
which was placed in position on Saturday, February 1. 

Owing to the extreme cold weather which has prevailed during a 
greater part of that month the work of excavating the reservoir pro- 
gressed very slowly. Over 200 feet was completed by the 7tb instant 
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The excAvatioQ wag began at the apper end. Two dredgiDg-macbines 
are iu operatioD, and if the weather is &vorable the work will be com- < 
pleted by the 25th of this month. The fiow of water haa increaaed 
largely, and is now fully 2,000 gallons per minute. If the water coq- 
tiones to rise to the same height at which it has been fonnd impossible 
to reduce it in small wells by pumping, the profile and survey of the 
dit£h provides for a stream of water 5 feet in depth at the grade point 
before meotioDed. The managen^ feel confident that this sapply can 
be secured. 

As an experiment, the work has been a complete saccess ; the water 
will, and does, flow in an open ehannel Ihim the nnderflow of the Ar- 
kansas Valley ; the channel, does not fill with sand, and manifests no 
dispoaitioD to do so. 

The Gilbert Bros, have had the general management of the construct- 
ing of these pitches. On the 7th the Enreka Ditch, 96 miles iu length, 
was full of water, besides over fifty storage reservoirs of from 5 to 40 
acres in area. The Dodge City Canal and the Eureka Ditch will both 
be furnished with reservoirs for supplying water from the underflow 
of the Arkansas River this seaaoo.* 

PROPOSED UTILIZATION OP THE 5IE&BA LAKES. 

Iq western Nevada the ntje-as reservoirs of the Sierra Lakes, etc., 
has been projected on a massive scale. Without indorsement the out- 
lined plans are presented. In surveying Donner Lake and the valley an 
elevation of 20 feet above the present lake is obtained. This will make 
areservoir of over 5 sqnare miles, with an average depth of 40 feet, hold- 
ing an estimated volume of 5,575,680,000 cubic feet of water in a nat- 
ural land-locked basin. The elevation is 5,885 feet above sea level. 

The outlet will be by a high-line canal along the benches on the north 
side of Truckee to the plateaus north and northeast of the place and to 
the east of Boca and Verdi, crossing Prosser Greek and the Little 
Truckee River, There can be selected reservoirs at that point in which 
water enough can be stored to fill Dog Valley. This will ultimately 
become available for the valleys and plateaus north and east of Bene. 
A dam across the Truckee River about 1 mile above the Central Pacific 
depot is also located to make a reservoir 3 miles in length along the 
Truckee Valley. The outlet from this reservoir will be on the south 
side of the Truckee Kiver, along the benches and high foot hills sonth 
of Truckee City, around the Marquis plateau and meadows into Marquis 
Creek, which flows into the Truckee River near Boca, about 1« miles 
below Truckee. This canal through Truckee and along the hill-sides 
may also afijord an excellent water-power for mills, etc., for a mile or 
more before buing used on the plateaus, and again entering the Truckee 
Kiver offer an ample.supply for Truckee meadows, or it can be carried 
by a higher line canal to and around the Washoe Basin here in western 
Nevada. 

This dam, with the reservoir it will create in the Truckee, taken in 
connection with Lake Donner, will store, the two together, nearly or 
quite 6,000,000,000 cubic feet; quite sufficient for the supply of all 
lands now under ditch or available therefor j as well as the reclama- 
tion of at least 1,000,000 acres more. Lake Tahoe, by a dam at its out- 
let near Tahoe City, can readilybe raised 8 feet. It has a drainage basm 
tributary to ita supply of at least 5,000 square miles. Lake Tahoe 
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Bboaldbe beld id reserre— the* grreat storage reservoir which will meet 
extraordinary needa. Over oue-tbird of its area is within tbe bonndary- 
lines of Nevada. A tannel has been proposed to lead into the Carson 
Valley, by which the water thas stored can be drawn from its depths, 
at least 1,000 feet below its surface. Three' lines across the Sierras 
between Lake Tahoe and Carsou Valley have been ran, the best being 
near the southeast portion of lake Tahoe and the head of Carson Val- 
ley, all in the State of Nevada, locating a tannel 10 by 10 feet, with a 
crown of 2 feet in center. Tbe open ont firom Lake Tahoe to the en- 
trance of the tannel will be 4,200 feet; the length of tannel 17,331 feet, 
or 3.io! miles, the cut and tannel baring a grade of 2 feet per mile. The 
exi t of the tunnel on the Carson Valley or east side is to be 1,500 feet 
above the valley. 

The outpat of this tannel can be carried b6th north and south along 
tbe foot-hills and carried to any portion of the upper Carson Valley, 
and thence into tbe Carson River. In addition to the great benefit to 
be derived from the placing of this water upon the Carson Yalley lands, 
a magnificent water power can be secured and utilized along the east 
side of these mountains, and dynamos charged so that this power can 
be transmitted to Carson and Empire where the Virginia City mills are 
located, and the wat«r nsed over again in Douglas, Ormsby, Washoe, 
Lyon, and Churchill Ooanties, all of them in Nevada. It is a perfectly 
feasible aud not an expensive project either. A dam will hare to be 
located also at the outlet of Lake Tahoe on the west side at Tahoe 
City to raise the lake 8 feet. Tbe inlet to the canal and tannel is 
located so as to receive 20 feet depth of water at high-water mark. 
This will give 200 square miles of surface water 30 feet deep, equal to 
111,513,600,000 cubic feet. The lake will never be more than 12 feet 
lower than the present height. This grand reserve reservoir can be 
turned either into the Oarsou or Tnickee basins. The elevation is 
6,200 feet. 

Hope Valley, at the head of the West Pork of the Carson, is found to 
be an admirable location for a large reservoir. By making a dam 150 
feet high a surface area of not less than 5 square miles with an aver- 
age depth of 60 feet can be secured. This dam we located at the fbot 
of the Carson Valley and at the head of Hope Caiion, which has a 
granite ledge on both sides. For the first 100 feet in height it has a 
narrow gorge of 200 feet at bottom aud 800 feet in width at top, with 
rock benches about 500 feet ou either side above tbe first lOO feet. 
This is a land-locked valley about 5 miles in length, an average of 1 
mile in width, 7,658 feet above the sea, and will hold 6,969,600,000 
cubic feet of water, with average depth of 50 feet. This reservoir will 
require two outlets to be cut in rook on both sides, and the water can 
be then turned into the river below. This is the West Fork of the 
Oarson Biver. It would conduct the water 6 miles down Hope €afion 
to a diverting dam to be located about 1 mile above the mouth of tbe 
caSoD, where a canal on the left or north side of the river would con- 
duct ihe amount of water required along the foot-hills at/the base of the 
mountain and north of the canon at any desired height as ^ north as 
Sheridan or Genoa, and distribute it then down the foot-hills and into 
the valley until it reaches the West Fork of the Carson Biver. Prom 
this same diverting dam, 1 mile above the mouth of Hope CaSon, on its 
right bank, another canal can be constructed along the right bank of 
tbe West Kork of the Carson Biver, with a sufScieut grade to condnct 
any portion of this water from the Hope Valley Reservoir across Dia- 
mond Valley 2 miles in length j this is located at the foot of Hope CafiOD, 
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with an elevation of 6,4S1 feet, then throagh Datch Valley, witb d.D 
elevation of 5,277 feet, aud this also about 2 miles in length ; thence 
into Long Valley, which has an elevation of 6,078 feet above the aea 
and about 200 feet above the head of Carson ValJey. There are already 
three ditches ruuniug from Hope Cailon aud couveyiug water throngh 
Diamond Valley to Duteh Valley, whose natural drainage ia into Iiong 
Valley. One of these ditches can be enlarged into a canal, aud the flood 
and natnral water from the West Fork of the Oaraon can be secured to 
Long Valley, which is a good, natural, safe location for a grand receiv- 
ing reservoir; all outside of any river channel. 

With a dam 100 feet in height at a. narrow neck of Lpng Valley abont 
1 miie above the head of Carson Valley nearly or quite 4 square miles 
of sarface water with an average depth of 50 feet can be obtained. This 
will give 6,625,680,000 cubic feet of water for distribution by a canal on 
the east side of the Carson Valley, which will supply not only the Em- 
pire Mills, bat also all that the 100,000 acres of land on the east jide of 
the Carson River (that now ba^ no water for irrigation) may require. A 
canal from the left aide of tbia dam out on the benchea at the bead of 
the Carson Valley may be supplied from this same source. The east or 
main fork of the Carson Biver runs almost parallel with Long Valley 
for the 3 miles east before debouching into the Carson Valley proper. 
At Horse tSboe Bend, a point about 2 miles from its mouth, there is a 
narrow saddle ridge, where with an overflow dam across the East Fork 
or main river can be turned through a tnnnel or cut of about 1,000 feet 
in length. This will turn the water through a 10 by 10 feet tunnel or 
cut 10 feet wide at bottom aud with its slopes of 1 to 1. 

Pleasant Valley, on the Middle Fork of the Carson, in Alpine County, 
Cal., 12 miles south of Hope Valley, which ia about 3 miles in length 
and 1 mile in width, can be made from 40 to 50 feet in depth as a reser- 
voir, with a water-shed of 50 square miles, and it has good rocky flanks 
at the lower end of the valley. This location is 3 miles above Markle- 
ville, Cal., and in it can be stored 3,345,406,000 cubic feet of water. 
Below this reservoir and above Markleville are the waters from Barn- 
side Lake, Hot Springs iDreek, Charity Valley, and other mountain 
creeks. At Markleville, 18 miles above Long Valley, the East and Mid- 
dle Forks of the Caraon unite, thns making the East Fork the main 
Carson River, so that by the diversion of the East Fork at Horse Shoe 
Bend, Long Valley can receive the water of all the branches of the 
Carson to its ftill or maximum capacity. Twelve miles above the junc- 
tion of the Main and Eaat Forks of the Carson River Silver Creek joins 
the East Fork, "Five miles farther southeast Wolf Creek empties into 
the East Fork. One mile above the mouth of Wolf Creek is a meadow, 
where from 1 to 2 square miles snrface of water can l>e stored with a 
depth of 40 feet. Two miles above Wolf Creek, at Silver King Valley, 
on the East Fork of the Caraon, another reservoir can be located with 
a water snrface of 2 square miles. S'ow, all the above-named reservoir 
sites in Alpine County are above 6,000 feet elevation. Other sites have 
been examined, but found impracticable. The watershed for the Car- 
son River and its branches ia fully 1,000 square miles. 

At Wadsworth, Nov., 34 miles below Reno, the Trnckee River turns 
north andfiinks into Pyramid Lake, 15 miles ^om Wadsworth, At a 
point on the Trnckee 5 miles west of Wadsworth an admirable location 
for a diverting dam is found, which can be built of stone in rocky blaEFs 
116 feet higher than the water surface at the Wadsworth bridge. A 
dam and reservoir has also been located there, and our men are running 
levela for canals on either side of said river to conduct the water out 
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on the plateans and benches north, east, northeaBt, aad sootlieast IVon 
Wadsvorth. The bridge, which is now 30 Geet high, can be filled ap» 
and a 10 by 10 feet oatlet and canal put in on each end of the bridge to 
guard against any possible flood or overflow or accident. This water 
can be extended along the benches if reqaired. 

By storage of the flood waters at the head of the Carson and Trnchee 
Basins and other watersheds along the eastern slopes of the Sierras at 
least fiOO,000 acres of fertile lands in California and not less than 
2,500,000 acres of good arable lands in western Kevada can be reclaimed 
and cultivated ; all this in addition to the area now nnder caltivation. 
It will be seen that the aggregate amoont of water in the reservoirs 
already se1ecte<l is estimated at 133,229,968,000 cnbic feet of water, and 
from the best information obtainable the reservoir can be filled annually 
from natural water-sheds. The demand for water in this State is at 
the rate of 1 cubic inch per acre, and is much in emcess of that generally 
required in the State of California, The estimated amount for the 
reservoirs now located will fnrnish an acre-foot for 3,000,000 acres of 
land, I am convinced that we shall be able to find reservoir sites that 
will bold an amount sulflcient for another 2,000,000 acres of land; that 
is, having un acre- foot of water for each acre. This will make 5,000,000 
acres that can be reclaimed in this division by the storage of water 
sufficient therefor. The waters of the Truokee and Carson and auxiliary 
springs have been carefully gauged daily, giving the velocity and 
quantity and discharge in cubic feet per second. A sample of the 
gauging of the Tmckee River at Essex above tbe ditches and canals ia 
as follows : 
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lEElGATION OK THE EIO PECOS, NEW MEXICO. 

The Gio Pecos rises lu the northern part of New Mexico, northeast 
Santa F6. 

It flows in a southeasterly direction to the ueighborhood of Fort 
Sumner, and then a little east of sonth across the Territorial line into 
Texas, finally forming a junction with the Kio Grande. 

It is a mountain stream, subject to alternate flood and droughty until 
it reaches the neighborhood of Roswetl, S". Mex. ; thence for 100 miles, 
in a due south line, it runs a tortuous course of probably 250 miles, re- 
ceiving at intervals large quantities of spring water. 

These springs generally flow into it along its bed, following the gen- 
eral limestone strata of tbe country. 

They represent the drainage from the eastern slopes of tbe Capitan, 
Sierra Blanca, Sacramento, and the Guadalupe Mountains, and the 
waters of the upper river which disappear below Fort Sumner. 

Careful measurements show that the permanent supply is suffteient 
to fill both of tbe canals now in conrse of construction, and calculated 
to carry 1,600 cubic feet per second, or 80,000 miner's inches. 
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The drainage area, or catchmeut basin of the Bio Feoos, Within the 
Territory of New Mexico, and available for irrigation purpoaes, is 
approsimatel; 20,000 square miles, at varying altitudes from 3,000 to 
11,000 feet, and extending across four degress of latitude from the thirty- 
second to tbu thirty-sixth parallel. 

The lands of the valley between Boswell and the Territorial line sub- 
ject to irrigation are of the choicest limestone soil, and the total area 
between the foot-hills on the west and the river is nearly or quite 
1,000,000 acres. Of this fully 400,000 acres are below the level at which 
it is practicable to deliver water from the Pecos. 

The 40 miles of the Sorthem canal, now under contract, will cover 
aboat 76,000 acres of bottom and mesa land, and more than that area 
can be covered by extending the canal farther south. 

The Sonthe^ canal is much the larger one, and will irrigate more 
than 100,000 acres on the west side of the river, north of the Texas line, 
while there i» practically unlimited area that can be made available, 
by extending south of that line, ^veral bodies of choice land can also 
be covered on the east side of the river if desirable. 

The Northern canal is being coustruct«d 30 feet wide on the bottom, 
with sides sloping li to 1 foot, and to carry water 5 feet deep, taking 
its supply from the Hondo, the principal tributary of the Bio Pecos, 
below the junction of the North Spring and Barenda Rivers, deriving 
its chief supply from permanent springs of great volume. Three miles 
from its head it crosses and receives the waters of the South Sprint: 
River, and is deepened to 6 feet to accommodate the increased supply 
at that point. These streams are all fed by permanent sprmgs. 

The Southern canal was constructed a distance of 11 miles, with the 
capacity to irrigate 30,000 acres. It is being enlarged to 45 feet wide 
at bottom, 63 feet at the top, and 6 feet deep, and by careful computa- 
tion is intended to utilize all the available water of the river during 
the entire irrigating season. Its length within New Mexico will be 55 
miles. 

It is taken fii^m the east side of the Bio Pecos a few miles below 
Seven Rivers. Althongh the waters of the Pecos are sometimes en- 
larged by floods, at the point where this canal is taken from the river, 
a dam 3 feet high, built at trifling expense, suffices to turn the water to 
All the canal. It is controlled by head-gates, and the fall of the river 
is 80 great at that point that the rise does not exceed 6 feet — indeed, it 
never gets out of its banks. The river is a succession of rapids, and 
the fall within 6 miles amounts to as much as 50 feet. Very much of 
the water can be utilized at the crossings of arroyos for water-power, 
and then be discharged so as to cover large areas of agricultural land, 
without any loss of water. The canals are secure from floods. On 
the Hondo the reservoir at the dam backs fully half a mile up-stream, 
making dead water, and giving perfect control. 
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BLANKB AND FORMS USBD IN DITCH MANAOBMSNT. 

[Horthen Colondo IrrlgatloD Compuy, Denvar, Colo,] 

KULse FOR buployAs on the PI^TTK CAVAL. 

D. W. Payne, diviaion Bnperintendent. . 

Division No. 1. 

This division of the canal oommenDeH at and ends at . 

Yon are speoially ander the orders and directions of the enginear, and yon are to 
carry ont faithfnlly and promptly all his iDstrnotioDS. Yon mil frequently and 
closely examine every part of the canal in yoar division, and enter in your weekly 
report any remarks that yon may think neoeasaiy regarding the genera] condition of 
the works. Should there be a necessity for immediate attention to any part of the 
canal, report immediately on the telephone to the ofQce, or if before 9 o'clock a. m. 
or after 4 o'clock n. m. ring the namber oir the telephone for the enginesr. Failiog 
to eet an answer nam the euKlneer ring the manager's nnmber. 

Shonid a serioas leak, or break, or overflow occar, yon will immediately mtke 
every effort to stop it, and to aocnmplish this yon may hue inch assistance as maybe 
necessary and close at hand. Open the nearest waste gates above the leak, or bre»k, 
or overflow, and if necessary to have all the water shat out of the caoal, telephone 
to Denver to any of the three calls there. Should the accident be one that yon csn 
overcome without great difhcnlty, do Dot lose time by leaving it and trying to tele- 
phone, but get snch assistance as may be nearest. If necessary, send or go to the 
nearest telephone and give notice to tne engineer. 

All employ^ on the canal are required to promptly render assistance to each other 
whenever there is any necessity for so doing. Each division snperintendent shsll 
keep a daily record of the depth of water on the gn^e or guages in his division, and 
will report the same to the engineer by telephone daily. 

Each division snperintendent shall provide himself with a suitable horse and coit, 
if enoh conveyauoe be required, and shall at all times carry with him a shovel, ham- 
nier, nails, screw-driver, wrench, measnnng mie, and telephone tools, all of which, 
except the horse and cart, and feed for horse, will be provided by the company. In 
addition to these tools, there should be on each division oaknm and sacks, and diiis- 
iou super la tendents will promptly notify the engineer when additional supplies are 
needed. 

Bxptnatt. — Bsoept in cases of emergency, each as leaks, breaks, or overflows, or 
danger of any of these, no materials or tools shall be parcbased or obtained on the 
credit of the company, except by the engineer or on bis order, and no labor shall be 
employed except in emergencies as atiove stated, withont first having the authority 
of the engineer. In all caries where laborers or mechanics are employed, the person 
in charge of the division where the work is being done shall keep a full and complete 
record of the time each person is employed and the wages to be paid, nnless the 
eugiueer shall ploco sume other person in charge of the work. 

All payments for wages or hire of any kind and for material shall be made at the 
office of the company in Denver, and then only upon ppoperly stated and certified 
accounts Qrst approved by (he president or manager. 

Care of property.~-All property of the company mnst be oarefuUy watched and pro- 
tected on each division by the division snperintendeut, and he shall be responsible 
for locks, keys, gate-pins, tools, bolts, bars, or other effects. He shall report promptly 
to the engineer or manager all oases where the property of the company hae in-any 
wa^ been tampered with or damaged, socli as the cutting or breaking' of gates or 
weirs, or interference in any way with the banks of the canal or flumes. He shall 
also report all cases where any damage has resulted to the property of others by 
reasoa of overflow or breaks, or in nny other way. 

DMribation of water. — Such water as may from time to time be in the canal shall 
be divided pro rata to all persons entitled thereto by reasoa of tbeir ownership of 
water right^, and each person in charge of a division shall in the most impartial and 
oarefal manoer tnrn water out of their respective gates in strict accordance with 
the directions ^iven from time to time by the engineer or from the manager's office, 
aud uudi-r no circumstances is any person to be allowed to open a g^te or in any way 
to obtain more water than the quantity stated in the directions. The gate on even 
oatlet most at all times be kept looked aud the division snperintendent mnst at »II 
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Jday to see if all be iL „ , .-. _ _„ 
witb, And be shall meHnre and record every da; the depta of water flow- 
ing OTdr eaeb nair, and euler the same in the reports prepared for SQcb purpose. 
Look sharply for persoca having duplicate keys. 

All outlets are to be kept free and olearof drift-wood and all other floatisg matter, 
and the gatea should be frequently examined to see if there be a free flow ander 
them; also that no wedges have been driven ander them by persons trying to get 

Do not accept the statement of any person aboat water ; all instmctions pertain- 
ing thereto will bo given on the telephone, or in writing, from the proper authority. 
Report promptly the name of any person who offers any bribe or any inducement 
to Eet more water than is then being allowed under the directions given you. 

Whenever there is a rise in the water in the canal, not caused by floods from the 
prairie, the quantity running over the weir*, in the lateral ditches should not be al- 
lowed to increase by reason of the greater pressure on the outlets. The gates in the 
outlets should be partly closed down so as to give just the same deptii of water over 
the weirs as was running before the rise, unless orders contrary to this have been 
given from proper authority. In almost every instance when more waste is taken 
into the canul from the river, the extra quantity is intended for the divisions at the 
end of the canal. When a sudden great rise occurs in the canal by reason of flood 
winter from the prairies, caused by n storm, make haste to the water gates and open 
them, also let out at all the outlets in the canal as much water as the lateral ditches 
will fairly carry without overflowing or doing any damage- 
Whenever there are indications of a storm nnd a flood, the waste-gates should be 
opened before the flood comes. Giood judgment and prompt action in emergencies of 
this kind will determine the efficiency and earnestness of the employ^ in the duties 

Whenever you sen that water is being allowed to run to waste by any irrigator, 
reduce the quantity running over the weir to the extent of such waste. If you see 
that a lateral ditch is broken, and the water Is running to waste, shut off the water 
and notify the superintendent of the lateral or some person who is aaiug water from 
it. Make a recordof your action in every case of the two above kinds, and state the 
particulars in your weekly report. 

Note. — There must not be any absencefromdnty unless permission flrst be obtained 
ftom the engineer or manager. 

There must not be any scolding with, or rongh language applied to, farmers or 
users of waier. Yon can perform yonr duty better without this. If any one assaults 
;on without jnst provocation the company will assist you in a prosecation. 

Any ease of intoxication or any neglect of duty, or apparent indolence or iudiff^- 
euce on the part of an employ^ will be met with prompt dismissal. 

All reports must be carefully and aoourately made, so that, if necessary, they can 
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Secord of depthg of icater a: 



D»r. 



depth In depcb in 



Arenge DleofaifK" 



Bnnday 

UaadBf 

'WedDe•day'^ 

Tburrfaj 

IWdBy 



I certify that the depths of water entered above in the flrst two columns are tj 



I certify that the depths given abov>i in the flrst two columns and the average 
depths given in the third colomn show a total delivery of water for the week ending 
as above, of onbic feet, or the equivalent ot gallons. 
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Beeord of depth of wattr ojt wairt i» tklrd-dM*i»» for the wteic atding Salurdag, Septet*- 



DODllwT. 


Bmdw. 


Hand*;. 


Ta«d.j. 


WedM.d.r. 


ThnMd.,. 
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I certify that the depths of water eatend sboTS are troe and corteot. 

Taoa. Evans, 
DivMon Superintendent. 



Eeeordofdepthiitf water in fiwM*, eta., for the leeek ending Saturday, - 



Sonda;. Uonday. Taeaday, WednMdA;. ThDnda;, Friday. Satntdv- 



Flmn Creek.,,. 
Bann«tt Gnlch 

LIWleDiy 

Cfaerrj C^eek . 
BeetloD 1 Cbeel 
Dryec't Cheek 



V aa telephoned to me dally bf 
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Beportqf tervioapvformed during vieele ending Saturday evening, ,18 — , i 

Sanday, 
Hon day, 
ToMdar, 
Wednesday , 
Thursday , 

Sataiday, 



[Fill la every eTenlog, and not wall toendof ve«k, when yon may have forgotten 

particnlars.] 

Note. — This report may be made in penoil. It need not' laolade all thelittle details 
of work, bat should be saffioiently full to clearly tudicatv what was done each day. 
It Bhonld be eeut by mail, or otherwise, at the first opportuuity, to 

S. J. GiLMORB, 

Manager, Deader, Colo. 

BLANK 'WATER CONTRACT FORMS AS USED IN COLORADO. 

No. I, 

Know (til men by these presents, that the Canal Company, a corpora- 
tion existing under the laws of the StBl« of Colorado, of the first part, and 

, of the county of and State of Colorado, of the second part, for and in 

consideration of the sum of t to be paid as hereinafter speeitted, and in consider- 
ation of the mntnal covenanls and agreement* in this contract contained, to he per- 
formed and kept, the said company hereby agrees to carry and convey for the use of 

the second pait~, statutory inches of water in and throush the canal of said 

company, subject to the following terms and conditions, to which the aaid part— of 
tbe second part, heirs and assiRiis, hereby eipresaly agree: 

I. The said company agrees to carry and convey the said water in its said canal for 
the nse and benefit of the said second part — , heirs or assigns, continnoosly dur- 
ing the irrigating season, except as her»inafCer provided, and at no other time, nnleu 
with the consent of said company thereto in writing. 

II. Said water shall he uaed only for Irrigating and domestic purpose* on the follow- 
ing described tract of land, and none other, to wit; , and under no circDm- 

stances shall said water, or any portion thereof, be used for mining, milling, or mo- 
chanical power, or for any other purpose not directly connected or incident to the 
purposes herein spec tiled. 

III. Said company eicpresaly reserves to itself the right to dtstribnte the water 
from its said canal in accordance with such rights and priorities as are or may here- 
after be established oi deoreed; and this contract is received by the part — of tba 
second part subject to sncb priorities. 

IV. The said second part — , heirs or assigns, shall not permit said waUir, nor 

any portion thereof carried as aforexaid, to run to waste, but as socn as a snfflcient 
onantity shall have been used for the purposes herein allowed and contracted for, 

the Baid second part~-, heirs or assigns, shall shut off said water and keep the 

same shut and tnmed off until the same shall be again needed for the purposes afore- 
said. But in no case shall the amount of water taken or received by said second 
part—, heirs oi assigns, exceed tbe quantity first herein referred to, and said com- 
pany hereby reserves the right at any time to ihnt off the water herein mentioned 

nbenever it shall find that the said port— of the second part wasting It or not 

nsing it in accordance with the agreements herein contained on the land above men- 
tioned. 

y. The said company shall deliversaid waterat such point or points along the line of 
said canal or ditch, or from any of its leservoirs, laterals, either or all, as it may deter- 
mine to he the most practicable, and the manner of withdrawing and regulating 
the supply of said wat«i trota aaid company's ditch andreaervoirs snail be prescribed 
by said company, and shall at all times be under its control, as determined and di- 
rected by the said company. The head-gates, flumes, weirs, or other arrangements 
or devices, and all meastiring boxes and derices throngh which the water hereby con- 
tracted to be carried shaU be drawn and measured from said compauy'a ditch or les- 
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, ervoira. Bball be mad« nod placed in poiltion liy tbe Mid eompuif bat at the oott of 
Mtjd teoond purt — , wbo ahall aUo be liable fiir tbe expense of keepiDs the same in 
good repair and oondilion ; and tbe said company may collect and eaforce the pay- 
ment of all anms expended for said pnrpoeee in tbe aame manncT as preacribed for 
collecting and enforcing Bssesements. 

VI. The laid first party agrees to keep and maintain said main canal or ditcb and 
any and all of its resqrfoirs and lBt«ralB in good order and condition, and in uaee ot 
accident to the same, to repair tbe injary thereby ocuadioued, as soon as practicable 
and expedient ; and tbe oompauy Bball have a rigbt to assess tbe said aeoond part — 
for its expeoses of maintaining, repairing, and operatiag said canal, and any and 
-11 :_j ^^^ laterals connected therewith, including tales and legal a '^- 



on said oanaJ, a sum not eioeeding per statutory mob hereby contracted tt ._ 

carried, per annnm ; and in addition thereto may, whan neoeBsary by reaAun of acci- 
dent, assess all owners or holders of water rights, pro rata, such snms as may be nec- 
essary lo repair tbe Injuries so occasioned, tbeamonnt of all asseesments herein 

proTided for shall be determined and levied by said company by lesolution of its 
board of directors, and the company also reserres t<i itself the right by like resola- 
tion to establish and enforce aoch rules and regalations, and to provide and declare 
sach penalties as il may deem necessary and expedient for the pHrpoae of enforcing 
and collecting said assessmeuts or any part thereof. Said assessments shall be dne 
and payable at such time as may be fixed by the board of directors of the first parly, 
and tbe second part — hereby agree — to dnly pay_ tbe iame, and further agree — that 
the failure to pay the same or any part therof within siity days after notice of tbe 
levy of any assessment (which notice may be either personal or by regi8t«red letter 

addressed to the second part — at , Coloradn) shall, at the option of tbe board of 

directors of the first party, cunstitnte a forfeiture of all the rights of second part — 
as provided in paragraph XIII of tbis agreement. 
VII. The said first party shall have, and tbe said second part — hereby grant — to the 

said first party, a rigbt of way across said above deecribtd land of the width or 

feet fur the maici canal as now located and a rigbt nf way lor the laterals of suid first 

Eatty as now located, of the width of feet, and also the right of roadway on the 
anks of the canal and main laterals ; and in case a fence is construclt^d by said sec- 



ond part — acroHHsaid roadway shall constrnct and maintain a gateway ai 

bank, when said first party requests, in which'case said first party shall c 
' gate when opened by it. 



VIII. It is hereby distinctly understood and agreed by and between the parties 
hereto, that in case the first party shall tie unable to carry and distribute a volume 
of water equal to the estimated capacity of its canal, either from casual, nnforeseen, 
or nnavoidable accidents, or from any cause beyond the control of said first party, or 
If tbe volume of water prove insufQcieut from drought or from any other cause beyond 
the control of said company, the company shall not be liable in any way for tbe 
Bborlness or deficiency of supply so occasioned, or any loss or damage resulting there- 
from by reason of any of said causes, if, however, by reason of such causes, or any 
of them, the supply of water be insufBcient to furnish an amount equal to all tbe 
water rights then outstanding, the said company shall have the power and the right 
to distribute such water as may flow through said canal to tbe holders of such water 
rights pro rata, or may alternate tbe same ; and for the pnrpose of so doing may es- 
tablish and enforce anch rules as it may deem necessary or expedient. And theseound 

part — for and heirs and assigns, agree — in conaidetation aforesaid, to waive, 

and hereby do — waive, any claim for loss or damage by reason of any leakage, overflow, 
or bi-eakiog of said company's canals, or any of its reservoirs, takes, or laterals, either 
upon tbe land aforesaid or any other tract belonging to the part — of the second part, 
provided tbe same is not caused by the negligence of said company. 

IX. The said company agrees that when it shall have sold and have ontstandiug 
and in force a number of water rights equal to the estimated capacity of the com- 
pany's canal, or sooner, at its option, it will then transfer to tbe holder of each water 
right, who shall have complied with the terms and conditions of this contract, with- 
out further consideration, snch a proportion of the number of shares of the capital 

stock of the said company as the number of water rights held by bears to 

the whole number of water rights held or outstanding in the canal of the company, 
ot as near thereto as may be possible without making fractionsiof shares, and which 
said shares the second part— agree — to accept : Provided, however, That such trauster 
is to be made only on the ex])ress condition ihat tbe first party shall thereupon and 
tbereafter be absolotely released from any and all obligations or liabilitiea arising cut 
of tbe ownership, operation, manogement, or control of said canal, or ont of any con- 
tract (inclnding this) pertaining to the distribution of water therefrom, which said 
obligations shall be assumed by said holdeis of water rights, who shall pay all ex- 
penses incident to such transfer ; which said condition the said second part — , iii cos- 

aideratiou thereof and of Ibese presents, for and heirs and assigns do— 

hereby accept. Such transfer shall only be made when the oanal is in good order 
and uueucnm beted. 

X. It is farther agreed that tbe irrigating season ahall commence April 15 and 
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cuntinneto Noverabar lit of each and eTeiy year, and that thereafter water iball 1m 
conveyed for domeitio pnipoaea wlianever reaaonably practicable; subject to tbO 
ri^bt Of said first party to sbat off the water in order to repair or enlarge or extend 
■aid caoal. 

XI. The pavment of the coDiideration beret^fore speciSed herein shall be as fol- 
low*: dollars npou the ensealing and delivery of this contract, payment of 

vbich is hereby acknowledged, and the balance in payments at the tiinee and 

in the uianoer following, that is to say : 





Dt. 
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T«T. 


PTlndp.L 


Intenat 


A<»«.t 
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SsTBiith dB/ETred pBymeni. 















































Said deferred payments shall hear interest at the rate of per cent, per annnm, 

payable annaally, and shall bear interest after niatnrity at the rate of per cent. ^ 

per annnm, and the second part— in consideration of the premises hereby agree — 
that will make pnnctnal payment of the above snms, and each of the sanie, to- 
gether with the interest thereon as the same respectively become dne ; and that 

will regnlarly and seasonably pay all assessments that ma; he imposed by said com' 
pany for the purposes aforesaid as above agreed. 

XII. In case tbe second part , legal representatives, beirs or assigns, shall pay 

the several snms of money pnnctoally, and at the times above limited, and sbaU 
strictly and literally perform all and singular the agreements and »tipulatious afore- 
said after their trne tensr and intent, then this contract shall be and operate as a 
contract entitling said second part — in perpetnity to the enjoyment of the right 
hereby granted, subject, however, to the same assessments and forfeitnres for non- 
payment as herein provided. 

Xllt. And it is hereby aereed and covenanted by the parties hereto that time and 
ponotnality are essential dements of this contract. And in case the second part — 
shall fail to make the payments aforesaid, and each of tbeoi, or shall fail to pay any 
assessment which may be levied as provided in paragraphs V and VI hereof, puuot- 
nally and npon the strict terms and times abovS limited for the payments anil assess- 
ments herein provided for, or lihewiae to observe, perform, and cjisplete, all and each 
of said aKreements and stipulations aforesaid strictly and literally, without any fail- 
nre or defaalC, then this contract, so far as il may bind the first party, shall become 
null and void, the water may be immediately shut off, and all rights and interests 

hereby created or then existing in favor of the second part, — , neirs or assigne, or 

derived fi'om this contract shall utterly cease and determine, and all equitable and 
legal interest in the right hereby contracted for shall revert to and revest in said 
first party, without any declaration of forfeiture or any other act of said first party 
to he periormed, and without any right of said second part— of reclamation or com- 
pensation for mooevs paid or services performed, as abeolately, fully, and perfectly ba 
if this contract bad never been made: iVorirferf, That said first party shall give to said 
second port — heirs or assigns, sixty days' notice, either personal or by mail, of the 

said second part — , heirs or assignii, being in arrears upon said payments, or any 

of them, or the interest thereon, which notice, if by mail, shall be sufflcient, if by reg- 
istered letter addressed to said second part— at Colorado. 

XIV. It is also stipulated and agreed that no assignment of the rights of the aee- 
ond part — under this contract, whether by conveyance or lease of all or part of said 
lands, or by operation of law, or otherwise, shall be binding on the first party, so 
as to require it to carry for or deliver to snch assignee any of the amount of water 
herein contracted to be carried and delivered unless the first party shall consent 
thereto in writing; and provided, that no assignment whatever shall be binding as 
to the firsc party herein until the same is endorsed open these presents and conseuied 
to in writing upon these presents by the said compaiiy ; And provided f-arther, That 
nothing herein contained shall b« taken to bind the party of the first part herein to 
release the second pari — in case of snch assignment, from any liabilities to said first 
party under this contract. The endorsement upon these presents of the company's 
consent to the assignment by the party— of the second part of this contract and of 

righte hereunder will be made by said company upon request of the part— of the 

second part, provided all payments, assessments, and charges herein provided for 
vhich may have become dne at oi prior to the time of snch reqnest shall have Imod 
fnlly paid. 
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XT. It is further stipnlated sad >greed that aotblng is the foKXoing provUlona a« 
torelooatioa and aaaignmeat shall be takeatobludthe dret party to coDTe;«rdeliver 
water iu lew amount than 5 stAtator; inches for aoy one tract of land. 

XTI. It is also stipnlated and agreed that from aiid after the eieantlon bereo^ the 
aaid eecoDd part — may enter into the aae and eiijoymeat of water flowing thrungh 

fnily as thoagh fally paid for, bat subjec 
•onditions above Mt forth. 

Id witness whereof, the Canal Company, partj^ of the flret part, has 

oereunto caused its corporate name to be aabscribed by Ita president, and attested by 
its secretary, and its corporate seal to be affixed hereto aa well as to a, duplicate 
hereof, and tbepart^ of the second part — beteoDto subscribed — name — and afBsed 

seal — hereto,asweUastoadapliGate hereof, this the day of A. D. 18— 

■ - -— ' Company. 

By Preaident. 

Attested by : 

■_ Secretary 

[BBAL.3 

[SBAL. ] 

» ' ABSIGNMKKT. 

, the within-named purchaser, for and in consideration rf dol- 
lars, do hereby assign and transfer all right, title, interest, and claim in and to 

the wilhin-desoribed rights to water unto , of , county of 

and State of , heirs and assigns, forever ; and do hereby authorize and em- 

Eower the Company to receiTe from thu said ; — all unpaid 
aiances due to said company, in part consideration for said water rights. 

Given nnder hand and seal this day of , A. D. 18 — . 

It is expressly' understood that tu oonsenting to recognize this assignment the o£B- 
c^rs of this company do not exempt the original purdiaser from any of his linbilities 
nnder the contract, bnt will protect the lights of the aesignee, provided lie complies 
<%ith its ohligations. 

Conntetsigned. 

President. 

Sr-cretarg. 
State or Colorado, 

Countg of , M .- 

Before me, in and for said county, this day personally came 

, known to me to be the identical person described in the within agreement, 

and who exeanted the foregoing assignment, and acknowledged that signed, 

sealed, and deUvered the same as free and voluntary act and deed, for the uses 

and purposes therein set forth. 
Given nnBer my hand and seal of office this day of , A. D. 18 — . 

My commission expires , 18 — . 

Becelved , 189—, of the snm of dollars, amount of flnt 

defcTTed payment, on the within contract. 

tfteceipts similar to the above for the second to the eighth payments, inclnsive, 
follow.] 
(Indorsement: ) Ho. . Agreement io carry Inches of water. The — ■■ — 



No. IL 

Know all men by these presents, that the Canal Company, a corpora- 
tion existing nnder the laws of the State of Colorado, of the first part, and i. 

, of the connty of and State of Colorado, of the second part, for and in 

consideration of the snm of) to be paid as hereinafter specified, and in consider- 
ation of the motnal covenants and agreements in this contract contained, to be par- 
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formed And kept, the aaid company hereby agrecB to eell nnto the aecond party • 

iT»ler light for Btatntory inchee of wat«c flowing through the canal of afiid 

compftDy, subject to the following terms and condlliouB, to nbich tba BUid party of 
the geoond part, heirs and auigns, hereby expressly agree : 

I. The said company agrees to furnish the said water to the aaid aecond party, 

heirs or asaienB, continaoasly during the irrigating seasoD, except an herelnafteT 
provided, and at no other time, unleas nith the consent of aoid compuDy thereto in 
wiltine. 

II. Said wat«r shall be nsed only for irrigating and domeetic purpocea on the 

following described tract of land, and none other, to wit ; and under 

nooircumatanceasballsaid water, or any portion thereof, be used for mining, milling, 
01 mechanical power, or for any other purpose not directly connected or incident to 
the purposes hereinafter specified, 

III. Said company expressly reserrcs to itself the risht to distribnte the water from 
its said can&l in accordance with such rights and priorities as are or may hereafter 
be eslablished or decreed ; and this deed is received by the party of the ttecond part 
Bnbject to snch priorities. 

IV. The said second party, heirs or assigns, shall not permit said water, nor 

an; portion thereof furnished as aforesaid, to run to waste, but as soon as a safficient 

SanCity shall have been nsed for the pDrposes herein allowed and contracted for, 
B said second party, heirs or assigns, shall shut off said water and heep tho 

same shut and turned oif until the same shall be again needed for the parpoaea afore- 
said. But in nocase shall the amonnt of water taken or received by said second party, 

belra or assigns, exceed the quantity first herein referred to, and said compan; 

hereby reserves the right at any time to shnt off the water herein mentioned when- 
ever it shall find that the aaid part — of the aecond part wasting it or not neing 

it on the land above-mentioned. 

V. The said company shall deliver said nater.at snch point or points along the line 
of said canal or ditch, or from any of its reservoirs, lateralii, either or all, as it may 
determine to be the moat practicable, and the manner of withdrawing and rcgnlatiog 
the supply of said water from said company's ditch and reservoirs shall be pre- 
scribed by said company, and ahall at all times be nnder its control, as determined 
and directed by the aaid company. The bead-gates, flnmes, weirs, or other arrange- 
menta or devices through wbicb the water hereby sold shall be drawn from said com- 
pany's dilcta or reservoirs, shall be made and placed in position by the said company, 
bnt at the cost of said second part — who shall also be ^able for the expense of keep- 
ing tbe same in good repair and condition ; and the aaid company may cuUect and 
imforce the payment of all suma expended for aaid purposes in tbe aame manner aa 
ptBScribed for collecting and enforcing asseasments. 

TI. The aaid first party agreea to keep and maintain aaid main canal or ditch and 
anj^ and all of its reservoirn and laterals in good order and condition, and In case of 
accident to tbe same, to repair the injury thereby occasioned, aa soon as practicabla 
and expedient; and the company shall have a right to assess the said second part — 
for its expenses of maintaining, repairing, and operating said canal and any and all 
reservoirs and laterals connected thereniih, inclirdiug taxes and legal asseaameDta on 
eaid canal, a sum not exceeding per statutory inch hereby contracted to bo sup- 
plied per annum ; and in addition thereto may, when necessary by reason of acci- 
j — J. -n _^ holders of water rights, pro rata, snch sums as may be 



repair the injuries so occasioned. The amonnt of all aaaessmenta herein 
providedfor shall be determined and levied by said company by reaolntlon of its 
board of direct^irs, and the company also reserves to itself the rigbt by like resoln- 
tion to establish and enforce such rnlee and regulations, and to provide and declare 
such penalties aa it may deem necessary and expedient for the purpose of enforcinx 
and collecting said aseeaamenta, or any part thereof. Said aasesaments shall be due 
and payable at such time as may be fixed by the board of direotora of the first party, 
and the aecond part— hereby agree — to duly pay the same, and further agree — that 
Vbe failure Co pay tbe same or an^ part thereof within sixty days aft«r notice of 
the levy of any assessment {which notice may be either personal or by registered 

letter aiddreased to tbe second party at , Colorado) shall, at the option of the 

board of directors of the first party, conatitnte a forfeiture of all the rights of the 
second part— m provided in paragraph XIV of this agreement. 

VII. The said first party shall have, and the said second part— hereby grant— to 
the said firet party, a right of way across aaid above described land of the width of 

for the main canal or laterals of said first parly as now located, and also the 

right of roadway on the banks of tbe canal and main laterals; and in case a fence 

is constructed by said second part — across said roadway shall construct and 

maintain a gateway aeroas said bank, when said ftrst party requests, in which case 
aatd first party shall close aaid gate when opened by it. 

VIII. It is hereby distinctly nnderatood and agreed by and between (be parties 
hereto, that in ease the first party shall be onabie to carry and distribnte a T<dQia» 
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of watsT equal to the estimated capHity of Ita eanal, either ftom easaal, nufbTBeen, 
or nnavoidable aceidenta, or from anr cause bevoud the control of eaid first part;, ot 
if the Toliime of water prove insafflcieut from droath or fioox any other caiue beyond 
the control of said coirpaoj, the company Aball not be liable in any way for the 
BhartnoM or deficiency of supply so occasioned, or any loss or damage resDlting there- 
troia, by reason of any of said caasea. If^hoirever, by reason of snob causes, or 
any of them, the sopplyof water be insnfflclcnt to fnmisb an amount ec^nal to aU 
the water rights then ontstanding, the said company shall have the power and the 
right to ilietribnte nncb water as may flow through said canal to the holders of such 
water rights pro rata, or may alternate the aame ; and for the purpose of so doing 
may establish and enforce such mles as it may deem necessary or expedient. And 

the aecoud part — for and heirs and aesiKus, agree — , in consideration 

aforfsaid, to waive, and hereby do waive, any olaim for loss or damage by reason of 
any leakage, overflow, or breaking of eaid company's canals, or any of it»reserToiTS, 
lakes, or laterals, either upon the land aforesaid or any other tract belonging to the 
part — of the second part, 

JX. The said company agrees that when It shall have sold and have outstanding 
and in force a number of water rights equal to the estimated capacity of the com- 
pany's canal, or sooner at its option, it will then transfer to the holder of each water 
right, who shall have compliedwith the terms and couditionsof this contract without 
further consideration, snoha proportion of the numberof the shares of thecapitol stock 

of the said company as the number of water right* held by bears to 

the whole number of water rights held or out'^tanding in the canal of the comnany, or 
as near thereto as may be possible without making fractions of shales, and which said 
shares the second part — agree — to accept ; Provided kotcever, That such transfer is 
to be made only on the express condition that the first party shall thereupon and 
thereafter be absolutely released from any and all obligations or liabilities arising 
out of the ownership, operation, management, or control of said canal, or out of any 
contract (including this) pertaining to the dietribntion of water therefrom, which 
said obligations shall be assumed by said holders of water rights, who shall pay all 
expenses incident to such transfer ; which said condition the said second par^~ in 

considerationthereofandof these presents, for ^ ""-^ i.~!~ —.1 ~— — ~. j.._ 

hereby accept. Such transfer shall only be m ' 
unencumbered. 

X. It is further agreed that the irrigating season shall commence April 15 and con- 
tinue to November 1 of each and every year, and t hat thereafter wat«r shall be con- 
veyed for domestic purposes whenever reasonably practicable ; subject to the right 
of said first party to shut off the water in order to repair or enlarge or extend said 

I XI. Thopaymentoftheconsideratiouheretofore specified hereiaahallbeasfollows: 

dollars upon the ensealing and delivery of this con tract, payment of which Is 

hereby acknowleged, and the balance in paymentsat the timesand in the manner 

following, that is to say : 



and heirs andsssignado— 

le when the canal is in good ordered 



Tear. PrlDDlpal. Intcrwt. Ai 



nntdafwred pajncnt... 
SeooDd dafaned pa; mant. 
TUrd deferred pajment.. 
Taarth deftrred psf ment. 
FlAh dflftomd payiaent. .. 

Sizth dataned ptvnwat 

Serenth deltarad payin'oC. 
Stghth defCmd pajnwnt. 



Said deferred payments shall bear interest at the rate of per oent. per annom, 

payable annually, and shall be^ interest after maturity at the rateof — — perosnt 
per annnm, and the second part — , in consideration of the premises, hereby agree- 
that will make pncctual payment of the above snms, and each of the same, 

together with the interest thereon, as the same reapeotively become doe ; and that 

will regularly and seasonably pay all asaesaments that may be impowd by said 

oompany, for the purposes aforesaid, as above agreed. 

XII. In case the second part — '- — ' i_.i_ 

J BCnaiiv. ana ai , „^ 

— agreements and stipulations afore- 
.... rst party shall cause to be made and 

executed unto the second put heirs or assigns, a deed conveying the water-rigbl 

above described in fee-simple ; subject, however, to the same assessments and for- 
feitures fbr uon-payment as herein provided. . 
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XIII. The fint party claims and reserves a strip of land of the widtb necessary and 

snfQoient foi the right of way of the canals of {ne flrst party, and for enlarging and 
repairing and Buperin tending the same where any saoh caaal is located upon or con' 
tignons lo the premisfs, hereby clalmiDg and reserving ibe right of way across said 
lands for lateral canals where the same are or may becetne necessary and expedient for - 
the purpose of conveying water from the main canals of first party to the lands below, 
whether sach laterals are constrnoted by the first party, or by persons owning sach 
lower lands; provided that the laterals aforesaid ehotl be constraoted nnt^t the 
snpervlsion of and npon each lands obly as are selected by the first party. 

XIV. And it is hereby agreed and covenanted by the parties hereto that time and 
pnnctnality are essential elements of this contract. And incase the scond part — shall 
fail to make the payments aforesaid, and, each of them, or shall fail to pay any assess- 
ment which may be levied, as provided in paraKraphs V and TI hereof punctually 
and npon the strict terms and times above limited for the payments and assessments 
herein provided for, or likewise to observe, perfora, and complete aU and each of 
said agreements and stipulations aforesaid strictly and literally without any failure 
01 default, then this contract, so far as it may bind the first party, shall become null 
and void, the water ma; be immediately shnt off, and all rights and interests hereby 

created or then existing in favor of the second part heirs or assigns, or derived 

firom shall ntt«rly cease and determine, and all equitable and legal 

interest in the water-right hereby contracted to be eoaveytd shall 

revert to and revest in said first party, withont any declaration of forfeitare ot any 
other act of said first party to bo performed, and without any right of said second 

[•art — of reclamation or compensation for moneys paid or services performed, asabso- 
Qtely, fully, and perfectly as if this contract had never been made : Providtd, That 

eaid first p^y shall give to said second port — , heirs or assigns, sixty days' notice, 

either personally or by mail, of the said second part heirs or assigns, being in 

arrears npon said payments, or any of them, or the interest thereon, which notice, if 
by mail, .eball be sufficient, if by registered letter addressed to said second part — at 

, Colorado. 

And it is further stipulated that no assignment of tha premises shall be valid noless 
the same shall be indorsed hereon, and no agreements, or condition^ or rslations be- 
tween the said second part — and assigns, or any other person acquiring title 

or interest from or through , shall preclude the first party from the right to con- 
vey the pTemises to the second part— or assigns, on the surrender of this agree- 
ment and the payment of the unpaid portion of the purchase money which may be 
due to the first party. 

XV. It is also stipulated and agreed that &om and after the execution hereof, the 
said second part — may enter into the use and enjoyment of water flowing throngh 
said canal, its reservoirs or laterals to the extent of the right, above contracted to be 
conveyeil, as folly as though fully paid for, bat subject, however, to all the teRns, 
limitations and conditions above set forth. 

In witness whereof, the Company, party of the first part, has here- 
unto caused its corporate name to be subscribed by its president, and attMted by its 
secretory and its corporate seal to be afflxed hereto as wall as to a duplicate hereof, 

and the pari — of the second part subscribed name — and 

afflxed Beal— hereto, as well as to a duplicate hereof, this the day ■ 

A. D. 18—. 

- '■ I ' COMFAJIT, 

By Praident 

AttSBtedbf— 



■ ' — , Qiewltliin-iiuneapnTohaser.fot and lu«DnBlderationof— • — dollars, 

do — hereby assign and transfer all right, title, interest and claim In and to the 

within. described rights to water unto of , county of , and 

State of , heirs and assigns, forever. And do — hereby authorize and em- 
power the Company, to receive from the said ' all unpaid 

■■alaDces doe to said Company, in part eonaideratiou for said water richts and .upon 
the final pajnueiH of ail the pnrehMe moikey and a fall oomplianoe of aU the reqiuT»- 
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mnita eoiitain«d In the within Mreement, to ei:ecat«, ottsmaao lo ba execateo, totha 
■^d heira kdiI Maigu, * deed of uid water rights, instead ol to . 

Given ander h»nd and wal, this daj of' , £, D., 18 — . 

It is eiprewly anderatood that in couKiitiag to reoognize thla asBigiimeDt, tjin 
offlcBTB of this Campanf do not exempt the orijtioal porcluaer from aD7 of bii liabili- 
ties under the coatract, bnt will protect the rights «f the uaigoee, provided he tom- 
plieH with its ubiigalioiu. 

-■- ' , [seal.] 

CanntersiKned : 

Pntidext 

Seentttry. 
State or Coloraim), 

CouKtsof — , M. 

Before me , In and for aaid count;, this day perBoaallf oame 

. koown to me to be the identical penou — described in the within ^reenMUt, 

sod who executed the foregoing assigoment, and acknowledged that 8i)ni^< 

seated, and delivered the same as ftee and voluntary aot and deed, for the luea 

and purposes herein set forth. 

Given under my hand and seal of offioe, this day of . A. D. 16 — > 

My comm isaion expires , 18 — . 

- tlie sum of dollars, amoantof first de- 



(Beceipte similar to the above for the wcond to t^ eighth payments, inelasive, 
low.] 

(Indorsement.) No, , Agreement for sale of water right. The j 

with for statutory inches. 



THE FORT UORQAN LAND AND CANAL COMFANT. 

This agreement, made this day of , in the year 18 — , between the Fort 

Morgan Laud sod Canal Company, a corporation existing under the laws of the State 

of Colorado, as the first party, and , of the oonntyof Weld, uid State of 

Colorado, as the second party, witnesseth : 

I. That in consideration of and sabjeot to the stipulations herein contained, snd 
the payments to be made as hereinafter specified, the first party^reby agrees to sell 

nnto the second party heirs or assigns, wat«r right to the nae of water, 

flowing through the canal of naid first party ; each water right to he soffioient to ir- 
rigate oO acres of land, bnt not to exceed 1,40 cubic feet of water per second of time, 
which the first party agrees to furnish to the second party heirs or aaeigiis, dur- 
ing the irrigating season, except as hereinafter provided, and at no other time, for 
domestic porposes and for irrigaUng the folio wing- described land, situate in the 
connty of Weld, and State of Colorado, viz ; , 

II. Said second party heirs or assigns, shall not p«nnit said water or any 

portion thereof, furuished as aforesaid, to run to waste, provided, however, that own- 
ers of water rights from the said canal may temporarily, for mntaal convenience for 
irrigating purposes only, use their water ID combioaiifin upon their several lands, 
but never upon lands tor which the first party has not sold its full quota of water, 
on a basis of one water right to 80 acres of land. 

III. Said first party aball deliver said water at anch point or points along the line 
of said canal, or from any of its reservoirs, either or all, as It may determine fiom time 
to time to be most practicable; and the location of all headgat«a, and the manner of 
withdrawing and regulating the supply of water from said company's canals and reser- 
voirs, shall be prescribed by said company, and shall at all times be nnder its con- 
trol. 

IV. Said first party agrees to keep and maintain aaid eanal and any and all of >|> 
reservoirs in good order and condition, and in case of accident to the same to repair 
the injury thereby ocoasioned as soon as praoticabte and expedient; and the oompanT 
shall have a right to assess said second party, for the expeuseof maintaining, repairing 
and a sperin tending said canal and any and all reserroira connected therewith, a soo 
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not eieeeding %10 per w&t«rri^t •old,pet«Diiain,»nd in addition t)ierotomqr,wbMI 
neccaur; fay reasoa of ftociilent, (iMiiw ail ownan or holden of water riKhta pro lat* 
■ueh SDiiM, not exceeding flO in >n; one ftmr lot e*oh water riglit, aa may be neee*- 
nr; to lep^r tlie d&iD^;«a bo oeoMioiiea. Tbe amoDnt, mannei of ooUeMion, mt 
time of payment of kll assewmenta herein piorided for aliall be detennined by Hid 



wwy and expedient for the pniposa of enfoning and collecting laid a— naamenU^ OC 
any part thereof. 

V. It in fDithBc expreaily nndentood and agreed that when the 4r>t party iImU 
have Bold and have oatetaudjng and in Ibroe water rights, folly paid np, eqnal to tb* 
fall capacity of it* oaual (or aooner at its option), it will distilbnte' pro rata the rtook 
of aaid company among the holden of water lights so sold and the flrit party M 
ownen of unsold water rights (if any), and the second party agreea tomerge ■■ — 

water right in this ooutraot, and the first party,-in tneexcrciae of aaid option, to 

uerse all its water rights then remaining unsold, if any, aeTerally, into the capital 
Blockof Baldoompany, in eqnilable praportiona to the water right — so merged. 

VI. It iaherebydiatinctly nndentood and ^creed by and lietweeu the partdee hereto, 
that in ease the eaual of said Bnt party ehiul be anable to convey and distribnte a 
volnme of water eqnal to the catimated capacity, eftber ftom any aoctdent, or bom 
lack of enpply in the Soath Platte Elver, or from any other oauae beyond tbe c<hi- 
trol of said firat party, then the first party shall not be liable for tbe sbortneu or 
deficiency of snpply so occasioned, or any losses or damages resnlting therefrom. 
It isfnrtber agreed that during a deficiency in the water snpply of sncb canal , irom any 
of the canses aforesaid, the fint party shall have the right to divide tbe diminished 
Mipply pro rata, among the holden of water rights andei said canal, and for tbe pur- 
pose of BO doing may establish and enforce each ralesiajid regolatioDB as are neoes- 
sary and expedient. And the second party, for and heirs and assigns agree- 
in consideration aforeeaid to waive, and do hereby waive, any claim for loss or dam- 
age by reason of any leskage or overflow of said canal, or any of its reservoirs, 
lakes, or laterals, not resnlting from the negligence of the nrat party, either apon the 
land aforesaid or ani^ other tract belonging to aaid second party. 

VII. In cuDsideratioD of foregoing piomisea, covenants, and agreements of the said 
party of tbe first part, the second party agrees to pay unto the said first party the 

enm of dollars with interest, payable annnally, at the rate of 10 per cent per 

annnm. Payment has been made and received of dollars, and the remaining 

principal, with the annnally accming interest, shall be paid a" *' "~ ~' ''■* " — ' 

party in Denver, Colo., in payments, at the times and in 

tbat is to say : 
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And the second party, in consideration of the premises, hereby agreee that 

will inake pnnctuaf payments of the above snms, as each of the same respectively be- 
comes dae, and that will regularly and seasonably pay all assessn^ents tbat may 

hereafter l>e imposed by said company for the purposes aforesaid. And when the 

aaidpartyof the second part or assigns, shall have falty paid the consideration for 

the water rights herein conveyed, with interest thereon according to the terms of 
thk contract, the absolute title to said water rights, ftee and clear of all incnm- 
hrances, shall be thereby jested in the said party of the second part, and his assigns 
without any further or other deed of conveyance wiiatsoever. 

VIII. The second party for heirs and ausigusfiirther agree — to pay to thefirst 

party or its assigns, on such terms and regolations as its bo^ of trnstees may from 
time to time prescribe and determine proportional part of the expenses of main- 
taining and repairing the general fence, constructed to inclose a lar^e tract of land 

lying under said canal ; and said second party for heira and assigns farther ex- 

prenly agrees, in consideration of these presents, that wiU not permit any live 

stock in possession or under control to run at large within such general 

fence; and any violation of this agreement shall render the second party personal 

representatives or aaragns, liable in damages to the first party, as trustee for the 
benefit of any persoDS and their privies in mterost, who may be injured by reason of 
depredations oi live stock »o allowed to run at large in violation hereof. 
IS. And it is hereby oovenadtod and agreed by tbe parties hereto, that time and 
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pnnetnalf tf BTB material and MMotial element* of thia oontiwit, and that looWMMud 
pkrtT of theBBOond part*ball£bll oraagleet to make the psymenlB aforesaid, and eaoh 
of them, at the tinte and (ioMe hetete atlpnlated, then iill rishta, privilege!, and 
beaeflta oaemed or aeoraing under the terms trfthla oonlraet in lavor of said partf of 
the Moond part or hein or aMigns, eball ntterly oeaae and determine after ttirtj 



peiaiHial serrice of an^ nottee, at the option of laid party of the Orat part, and with- 
ent any rficht of said party of the aeoond part of reolaniation or oompeoaatlon for 
moneya p^d or aeiTJoea performed, aa absolntelT, folly, and perfectly as if tbia cod- 
ti*6t baa - never been made ; and all moneya ineretiMore paid by aaid party of tha 
Mooud part to i^d party of the Bnt part uoder the proviaiona of thU oontraot ibaU 
belong to, and be retained by, eald party of the first part aa liquidated daraagM for 
4h« breach hereof. 

It ia fnrtber ezpreasly and diatlhctly agreed and nnderatoodtbat thiaoontiaot ib*U 
not be eonatened or operate to'couTey or veat any interest whatever in the water 
right hereinbefore mentioned nntil said party of the second part shall have fnlly per- 
formed eooh and every of the covenanta and BKreements oereln contained, for tbe 
payment of the afomaaid conudetation sod parchaae price, and shall not be assigned 
until fally paid np, wiUiont the consent of the first puty indorsed hereon. 

In witness whereof. The Fort Morgan Land and Canal Company baa herennto 
eaosed its corporate name to be aobectibAd by its president and atteated by ite secre- 
tary and ita corporate seal to be affixed, and the second party snbecribed 

same and afflxed seal hereto, the day and year first above written. 

TSK FOKT MOBQAN hASO tSD CAKAL COUPAITT', 

FreUiait. 
Atteated b;t 

Seereltiry. 

■ ' 1— [SKiL.] 

■ [fiEAL.] 

- ' [BgAL.] 

ASMOKMKNT. 

— ' ' , the within named purchaser, for anil in oonslderation of dol- 
lars, do — h^by assign and transfer all right, title, interest, and claim in sod 

to the within described rights to wftt«r nnto , of , connty of 

and 8tat« of , heiis and aasigna forever. And do — hereby authorize wA 

empower The Fort Morgan Land and Canal Company to receive from the said 

all unpaid balaucea dne to said company, in part consideration fox said wttet 

rights, and apon the final payment of all the paiobase money, and a full comptisnM 
with all the reqnirements contained la the within agreement, to execute, or canee to 

be executed, to tbe said , heirs and assigns, a deed of said water righta, 

instead of to , 

Given under hand — and seal — this day of , A. D. 18 — . 

It is ezpiessly uuderatood that in consenting to recognize this assignment, the oCB- 
cers of this company do not intend to exempt the original pnrohaser &om any of his 
liabilities under the contract, bnt to protect the rigbta of the assignee, provided ba 
complies with its obligations. 

■■ . [SKAL.] 

Conntersigned : 

Prss^t 

SeeritaiTi. 
State or Colorado, 

County of , It I 

Before me, , in and ior said conntv, this day personally came 

, known to me to be tbe identical person— described in the within agroMoent, 

and who executed the foregoing assignment, and acknowledged that signed, 

sealed, and delivered the same as free and volnntary act and deed for tbe nH 

and pnrposee herein set forth. 
Given under my hand and seal of offlce this day of , A. D. 18 — . 

Beceived 18 — , of , the snm of dollars, amount of fliat de- 
ferred payment on tbe within contract. 



AREAS UNDER DITCH AND CULTIVATED. 

STATISTICS OF RECLAMATION IN ARIZONA, CALIFORNIA, COLORADO, 
IDAHO, KANSAS, MONTANA, NEBRASKA, NEVADA, NEW MEXICO, ORE- 
GON, SOUTH DAKOTA, UTAH, WASHINGTON, AND WYOMING. 



PART IV. 

Beliable statistics of irrigatioD are as yet unkiiowQ, A.l)proximate 
statemeuts, reasonably correct, are all that can be now obtaiaed. The 
recent (18S9) investij^atioQ of the United States Senate special Commit- 
tee on Irrigation and the Beclam^tion of Arid Lands have given a basis 
for statements before impossible, in spite of statements that have been 
widely published that inqniries have been made and data collected under 
of&cial scientific direction for the past ten years. Nothing of the sort 
has been dooe, except as a very general incidence of certain geological 
and topographical work carried on in the arid West. 

The first real attempt to obtain data on American irrigation was 
made in the preparation of this report, when in ldS4r-'85 the Depart- 
meiit of Agriculture authorized such inquiry under the editor of this 
report. In 1886 the Seiiate directed the publication of a first edition 
thereof. In the following session of Congress an inquiry was ordered. 
In the following year an appropriation of $100,000 was made for the 
purpose of organizing an Irrigation survey. The next session that ap- 
propriation was increased to $250,000, making in all $360,000 np to the 
date of this pablication. 

The Senate, upon the motion of Hon. William M. Stewart, of ITevada, 
appointed a special committee to investigate the subject, Mr. Stewart 
being made churmau. On the Ist of August, 1889, at St. Paul, Minn., 
the field inquiry began. In the following fifty-two days the com- 
mittee visited eighteen States and Territories, held fifty -eight sessions, 
heard several hundred witnesses, traveled in all over 15,000 miles, 
closing their inquiry at Washington; holding eight sessions there for 
testimony and hearing there eighteen witnesses in all; a m^ority and 
minority report was made ; bills introduced, and four volumes of testi- 
mony, covering in alt 1,990 pages, were printed. 

The following tabulations theii are quoted from the report of the 
majority, with additional data presented by other authorities. 

Beginning with the Dakotas, it is estimated that there are about 
100,000 acres " under ditch " in southwest Dakota — that is the Black 
Hills section^f which about 15,000 acres are under cultivatioD, the 
i>alaQce being in grass. 

1S3 
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Irrtgatloa diicAei and artat (« Ii»ko. 
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* TU( Inolgdw thna dii«b (y*t«Bi(, •mbnaitic KIT mllM. InaoiBpleUd vhan utbnatM were made, 

tTbe llxtecn dllohw (Hven do not tDotnde &• UtanU. At an BvaruFe eatimale of 100 acres p«r 
ditcb tba nill(«>ge vuald ba oTst OOO. 

|SiUmUed<Mi tha bulaof tmllsa p«T dlMh aervlni MM Mrea. Thia Isngar enough foraii tpproil- 
■■*te «atlm>ls ; baloir ntber thui «boTe tha fkcta. 

i The H mUaa an tba dBBolle leogtbt gltan of new dltah lyateuu i tbe bklanoe 1« an eatlniate. 

The Geological Survey estimates 740,350 acres as irrigated in 1889. 
The Society of Civil Engineers presented for Montana a report vhieb 
istabniated as follows: 

irrigation diloAet aii4 area* {n Jfotttano. 



Wo. 


CODUtf. 


^^ 


*■.=• 


•IK? 

onlttyued 
brftriti- 






'i.X 

2S,«fiO 
4^700 

B 

8,300 




Aera. 


















»S 




100.000 

^^ 

imIooo 
u,oot 

'SK 




















in 


?:& :- '■-:::- 


«i: 














































ToUl 






140,000 


088,000 











Other Btatistios show that there were in 1869, of miniDg ditehee 287} 
miles constructed, at a cost of $806,500. The present extent, inclndicff 
these — as many have been used for irrigation pnri>o8es also — is now esti- 
mated at 1,000 miles. There are now partially or wholly completed the 
foUowins larger or district systems, oonstracted for rental JDvestmeDt 
by corporations : 
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Report to the U. S. Geological Survey by B. S. Tair, estimatea 500,000 
acres ander oultiTation. Assessors retarn made the total 318,102 acres. 
The atatistlcs of the coiumittee show the following : 



Irrigation dilciw and area, in Utah 
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The Mormon Ohaich retoms of irrigation quoted by Mt^or Powell, 
tor 1889, pnts the land " ander irrigation " at 902,4M acres, that is, 
" anderditeh." Actually irrigated that year the area is given at 371,437 
by farming 66,191 arable, but not irrigated 2,525,403 acres. 

Fpr Oregon, estimates of the tJ. 8. Geological Survey presented by 
the Director to the committee are here given : 

Irfigalitm dileliei and oreai in Oregon. 

[Report at W. G 
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Eastern WashingtSn's In-iftated area Is given by the committee at 
75,000 acres " ander ditcb," and 50,000 acres as irrigated. T)iat of 
Nevada is stated at 142,000 acres noder ditch, of which 73,000 are cnl- 
tivatefi by irrigation. 

For the Golden States retnms are coofitcting, bnt the following is a 
foir statement of — 
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Without qnestioD the total valaation or cost is much below the tme 
figures. Much of the data od which the estimates are based is taken 
&om the assessors' retnms made for the pnrposp of taxation. The; 
can therefore be doubled. That will ^ve a total cost of at least 
120,000,000. 

The acreage is as difficult to arrive at with certainty, bnt it can be 
fairly and moderately stated as follows : 
In the San Joaqoln ooantleB : A«n>. 

In farm crops 1,000, OW 

In Tine* 13,00* 

In fruit tree* .' 16,0» 

1,029,DOE> 

Id the Boatheni oonntiea : 

In farm crops 680, DOO 

la Tines 45,000 

In ftnit trees m,,m 

710, 001) 

In the balance of State (irrigated) : 

Inferm«rope l,5OO,00» 

In vines ......... ...... ......... .......... ..... 25, OW 

In frait trees , -■- SO.W 

1,5K,0I» 

The total acreage wholly onder ditch and now irrigated is fairly 
within the annexed totals : 

In farm crops 3,080,000 

In vines 83,000 

In frnit trees 131,000 

Total 3,294,000 

If all the areas directly cultivated by the aid of natural subirrigatioo, 
etc., b« added, the total area in California will certainly be not less tban 
3,500,000 acres. The point of interest, however, in these figures is tie 
profitable character of such cultivation, especially in the matter of fmi'' 
raising. 

• From repotC of majority of Senate Committee on Irrigation, I890t 
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Major Powell's statement, from " IrrigatioD in United States," first 
edition; 1886, gives tbesd figures — 

Undei ditohes, oonstruoted or projected ..................... 6,000,000 

Irrigated, etc 3,000,000 

The same antbority reports the following — 





JrrigaHtm ditohea and areat in Arimma. 
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These flgnres are entirely taken from conoty reports. The ditch sys- 
tem constrnctiDg in Yuma Ooanty will, wbeo completed, have a total 
length of 241 miles and an acreage of 207,000. The total cost will be 
(1,318,000, or nearly (5,000 per mile. The canaU under way in Mari-' 
copa County will, when completed, cover 404,900 acres and have a total 
length of 4^ miles. Apache Ooanty reports 1S0,000 acres reclaimed, 
Pima Ooanty 2,500,000 acres, and Cochise 310,000 acres. Of the area 
" under dib^ " aboat two-tbiids are actually cultivated. For Arizona 
the Geological Survey estimates all reclaimable, 1,050,000 acres ; ander 
ditch, 455,600 acres; actoalJycaltivated, 203,080 acres. Engineer Newell 
for the same territory estimates only 176,000 acres as cultivated throagh 
uii^tion. 

Western Texas, that is the arid section vest of the one handredth 
meridian, has been making rapid strides. Its total area irrigated and 
nnder ditch, after careful inquiry is placed at 200,000 ucres " under 
ditch " and 125,000 actually cultivated. 

Southwest Kansas in 188S suffered largely fix>m the dronght. " Under 
ditcb " were 300,000 acres, nearly all in the Upper Arkansas Valley, 
while bat. 75,000 acres were cultivated by actual irrigation. 

The following table gives the official census figures of 1885 : 



Kumber of farms . . 
Number of ocrea (i 
Area reclaimable it 



Irriqation ditaliea and areat in Xew Mexico. 
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. 13,965,000 

Under date of June 24, 1889, T. B. Mills, of Las Vegas, N. Mex., makes 
the following estimate : 
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Pngected ditches and ditohes nnder oonatractioD will serve in addi- 
tion, 722,000 acres. 

A most caie^ stadent and engineer, L. O. Carpenter, profeaaor of 
inigation engineering and meteorologist in the State Agricoltnral Ool. 
lege, presented in his annual college report ( January , 1890) the follow- 
ing approximate estimate of— 
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By this table the total amount of land nnder ditch in Colorado at 
present is not tax from 1,500 sqnore miles, or 3,000,000 acres. Tiie 
amonnt of land actnally irrigated can not De so reliably eattmated at 
present. It Is much less than that onder ditch. 

Professor Carpenter estimates the total irrigated as not over one- third. 
This is appareaUy below the actual rasolts. State Engineer Maxwell 
reported the following flgores as a careful statemeotof the area east of 
the Boeby Monntains : - 
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In the three eastern divisions there are also one hundred and sixty- 
two reservoirs, with a record capacity of 11,319,939,788 cubic feet, capa- 
ble of famishing 1 acre-foot of water to each of 122,199 acres. The 
total number of ditches, large and small, in the State is estimated at 
2,000, and their mileage at 5,000. The duty of water is placed at l.iS 
cubic feet per second for 80 acres. In some sections it is over 100 acres, 
however- 
West of the range in the Grand Biver, Mesa County, Uncompahgre, 
and other sections, there were 110,000 acres actually -irrigated. Tbe 
estimate of E. S. Nettleton, the leading engineer of the s£ite, reached 
for 1889, one of water scarcity, to 1,300,000 acres. From the various 
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«nterpriaes now in progreas and for vhich it is claimed water oaa be 
obtained, tbe area ander diteh in the preaent will not be leu than 
4,000,000 acres. 

There are over fonr bandred mountain streams within the borders of 
Wyoming, and tbe moantain area from which they flow contains at least 
35,000 sqaare miles, 22,400,000 acres. The Territorial engineer, Elwood 
Mead, claims as a moderate oompatation, that the annual preoipitation 
on these stonn-oondwisers and moistnre-stores will average not less than 
ft solid feet of wat«r. This estimate contains 60,000,000 acre-feet; an 
amount snfficient, at the rate per annnm of 1 acre-foot for 80 acres, to 
irrigate 10,000,000 acres of land. The precipitation is there, the monnt- 
ainB offer nneqnaled opportunities for storage,' the nnmeroas water- 
oouraes can be rendered available with added artificial &cilities for full 
distribution, and the land will present, with its broad levels and fertile 
qualities, an easy work for the engineer and ample return to the farmer! 

Irrigation dJtcAw and area* in Wyomins. 
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Of this ares oi neariy 2,000,000 acres not m(M« tiian 80,000 acres are 
nnd» oaltiTatioD other than for stock pnrposes. 

For western I^ebraska, an estimate is made (1339-'90} of 110,000 acres 
^'anditch," and 6,000 onder eatCivatioD. 

The S«iate oommittee report as follows, as a •nmmary : 
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l%e table presented od tbe aothority of the Geological Sarvey make« 
a total estitnate of 8,307,000 acres, aa " irrigated and ander ditch ; " cer- 
tainly an aggregate below the fact. At date of this pablicntion (Jane, 
189U) the area "under ditch" west of the ninety-eighth meridian of 
west longitnde wilt not be less than 16,000,000 acres in extent; ander 
cattivation it will reach at least 9,000,000, and is probably a million 
more. If the area "under ditch" is as reported in the forgoing, Hie 
Talne for taxation pnrposes will not be less than $10 per acre, or a total 
Taloation of $136,610,000, while that actually cultivated may be placed 
by a low valnatlon at CIS per acre, or a total of $125,270,000. And 
these being considered as aesesaor's figures may fairly be doubled. The 
cost of reclamation will certainly not exceed, all told, more than $7 
per acre, or a total of #95,627,000. ' Indeed it is more probable that 
j|50,000,000 will cover the actual cost of reclaiming the area at present 
irrigated. 

The Senate committee made the following argument on the otility 
of irrigation. 

1&d4 that may be 

onslv estimated at ....,_._ ,._., 

w will be ultimaUly broaght auder caltiTaliDn b; 
irricatlon, and that, too, by the vater in iifcbt trhioh, when properly ntilliAd, will 
readily reolaim at least 10 per cent, of the whole arid area. It ta worthy of remark 
that land onlttvated by irrigation is ranch more prodactiTe than laud where the rain- 
fall !• enffloiont to ptmlnoe orope. The certainty of oropa every year In an irrigated 
oonntry where the water avpply !■ enfflolent is a mort important contlderaUon. Be- 
aidea, in nearly eTsry part of the arid regim mote than one crop eon be produced each 
year item the same land, and a good crop is always certain wita a constant water sup- 
ply. Irrigation requires nsremltdD); attention and hiah cultivation and with saob 
attention and onltlvation it is calenlated that in any given period of ten years iiri- 
gated laud will produce from three to Ave timea as mnch ta land onltlvated by rain- 

The queatioQ for oonsideratiou \t : What action should be taken by the Govern- 
ment to enable tbe people to reolaim these desert landsT The reclamation must be 
initiated and exeonted oy tbe people, and not by their Oovemmeut. In India, aad, 
in foot, in all conntriee nnder monorobiol or despotic rtile, tbe work of irrinatioD 
has been carried on nnder GoTemment control and largely with Govemment money. 
The Qovemment of British India has already expended several hnndied millions cf 
dollars In constructing irrigation works, ana Is oontinning sncb expenditnres on a 
meet maguiflcent scale. The reports show that the investment hoe been profitable 
to the Government and of tbe greatest possible advantage to tbe people. 

But there la no neoesslty for the United States to engage in snob Qzpenditurea. 
If the opportunity is famished to tbe people of this coontry tbey will reclaim thesft 
desert lands so far OS reclamation is necessary. The nse of industrial co-operation in 
developing the mineral resources of tbe fbr West demonstrates the capacity of ihe 
people for great nndeitakings, which in other conutiles reqnire vast expenditures at 
oconmalated capital. 



i by Google 



LEGAL CONDITIONS OF IRRIGATION. 

THE CONSTITUTIONAL PHOVISIONS AND LAWS OF THE SEVERAL STATES 
AND TERRIT0HIE8 WITHIN THE ARID REGION IN RELATION TO WATER 
EIGHTS, PUBLIC CONTROL, AND BENEFCCIAL OSES, WITH A LIST OP 
CASES AND DECISIONS. 



PART V. 



Those who desire to anderatand the progress of irrigation will do well 
to oareMly examiae the constitational proviaions adopted by the several 
States which are in whole or in part within the area of aridity. ITntil: 
within a few years past very little attention has been paid to safegaarda 
over natural property, such as water, and throngh the public control of 
which, for beneficial uses, can the secnrity of industry alone be achieved. 

California, Kevada, and Oregon, the three States first iortned west 
of the eastern Hues of indnatrial moisture, have made no constitutional 
provision affecting the public character of this use. In their statutes 
and before their courts the isnes involved have constantly been a«ted 
npon. There has grown up or evolved out of the necessities of the 
people and the exigencies of the commnnities interested a great body 
of law, cnstom, regulation, and judicial interpretation. These start in 
general from the principle of prior appropriation as wrought out by the 
earlier miners, and embodied in F^eral law, and then by the States 
and Territories, being steadUy sustained by the courts, with a few 
exceptions, as the common law of an arid region snoh as ours. The 
development of the benefidBl nse of water has of course modified the 
practice of prior appropriations to a first or prior pro rata share of the 
natural waters, when taken ft'om bed or source for industrial purposes. 

The people of Colorado were the first to perceive both thejost theory 
and the exacting conditions embodied in the public natare of water. ' 
Its constitution, therefore, becomes a starting point, as framed and. 
adopted in 1875-'76. The sections relating to water rights and obliga- 
tions are as follows : 

C0N8TITUTI0K OF CALIPORNIA. 

WATER Aim WATER RIGHTS. 

Secttoit 1. The use of all water now appropriated, or IJiat may hereaft«T be appro- 
priated, for Hale, rental, or diBtribntion, is hereby declared to be a public nge, and sub- 
ject to the regolation and control of the 8'«ate, in the manner to be prescribed by law : 
Provided, That the rates or compensation to be collected by any person, company, or 
corporation, in this State for the use of water supplied to any city and county, or city 
or town, or the inhabitants thereof, shall be fixed annaatly by the board of auporvis- 
ors, or oity or town, by ordinance or otherwise, la the manner that other ordinances. 
or legislative acta or reBolntions are passed by such body, and shall continue in force 
for one year and no longer. Such ordinances or resotutlons shall be passed in the 
njonth of Febmary of each year, and take effect on the first day of July thereafter. 
Any boird or body failinR to pass the noceiwarvordinanooB or resolutions fixini; water 
rates, where necessary, within such tirae, shall be subject to peremptory process to 
compel action at the suit of any party interested, and shall be liable to S'jch farther 
processes and penalties as the legislature may prescribe. Any person, company, or 
corporation collecting water rates, in any city and county, or city or town in this State,. 
otherwise than as so established, shall forfeit the franchises and water-works of suoli 
person, company, or corporation, to the city and county,' or oity or town, where tha 
same are collected for the public use. 

171 
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SECnOM 2. The right to collect rates oi 

to any oonatj, city and connty, or town, , 

Aud oBDDoI be exeniiH«d except bj ftnthority of and in. the manner prescribed by law. 

COSSTITUTION OF COLORADO. 

WATER KIOHTB — PBtOBITIXS ASD BIGHTS THKREUNDBK. 

Abticlk XTI. Bmc. &. The waterof eyery natnral stream not heretofore appropruted, 
irithiii the State of Colorado, is hereby declared to be the property of thepabtio, and 
Is dedicated to the nee of the people of the State, inbjeet to appropriation aa nere- 
tnafler pro vided . 

8E0.6. The right to divert onappToprlated wateraof every natural stream for bene- 
flolol nses shall never be denied. Priority of appropriation shall give the better rigb^ 
aa between those nsing the water for the same pnntoee ; bnt when the waters of any 
natoial stream are not sufficient for the servloe of^all those desiring the nse of the 
same, those osing the water for domestic pnrnoaes ahall have the prefereDce over these 
claimiog for any other purpose, and thoae asing the water fbr agricnltnral pi)Fp<Mes 
shall have the preference over those using the same for mannfhotaring pnriMsea. 

Art. II. Skc. 14. Private property shall not be taken toT private nse onleav-by 
consent of the owner, except for private ways of necessity, ana except for reservoiia, 
, 'drains, flumes, or ditches, on or across the lands of others, for agrionltnral, mining, 
juilling, domestic, or sanitary purposes. 

Akt. II. Skc. 15. Private property shall not be taken or damaged for public or pri- 
Tata nse withont just compensation. Such compensation shall m asc^tMned by a 



the same ahall be paid to the owner, or into court fbr the owner, the property 
«hall not be needlessly disturbed, or the proprietary right* of the owner therein 
' invested [divestedj ; end whenever an attempt ia made to take private property for 
a use nllbged to be public, the qnestlon whetl^ the contemplated use be realty uublin 
Hhail be a judicial qaestion, and determined as such withont regard to any legislative 
assertion that the use is pnblici 



mimes, for the purpose of conveying water for domestic pnrposes, fot the irrigation of 
:agricaltiiral lauds, and for mining and manuiiMsturing purposes, and for £alnage, 
□poD pavment of just oompensation. 

.__ *,„ .__ ., ™ ._.,^^, 



Art. XVI. Sbc. S. The general assembly shall provide by law that the board of 

a commissioners in their respective counties ^all have pewer, when app^catiou 
i to them by either party interested, to establish reasonablu maximum i^tes to 



be charged for use of water whether ihruished by individuals or corporations. 

Art. X. Sec. 3. Ditches, canale, and flanee owned and nsed by IndJTidnals or cor- 
porations for Irrigatiug lauds owned by aaoh iodividnalB or corporations, or the iudi- 
vidnal members thereof, shall uot be separately taxed so long aa they shall be owiied 
and nsed exclusively for such parposes. 

CONSTITUTION OF IDAHO.' 

BILL OF UOHTS. 

Article J. Sec. 11. The necessary nae of lands for the construction of reaerftiis, 
-OF storage basins, for ttke pnrposesof irrigation, or for rights of way for the construc- 
tion of canals, ditches, Aumes, or pipes, to convey water to the place of use, for any 
useful, beneficial, or neceasaiy purpose, or for drainage, or for the drainage of mines, 
«r the working thereof, by means of roads, railroads, tramways, cots, tunnels, shafts, 
hoisting works, dumps, or olher necessary means to their complete development, or 
juiy other use ueoeeaar^ to the complete development of the material resoarcesof the 
State, or the preservation of the health of its inhabitants, is hereby declared to be a 
public nse, and subject to the regulation and control of the State. 

Private property may be taken for a public use, bnt not until a Just compensation, 
to be ascertained in a manner prescribed by law, shall be paid therefor. 



! appropriated, or that may heieaftsi 
appropriated forsale, rental, ordistribatiun ; alsoof all water originally appropio- 
atedior private nse, but which after such appropriation has heretofore been, or ma; 
s and tboee ot Montana, North Dakota, Washington aad Wyoming, wms ill 
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beruafter be sold, rented, or diitribnMd. is heteby declared to be a public um, and 
anbjectio the regalation and nontrol of the State iu the manner prescribed by law. 

Sec. 3. Tbe right to liollnot rates or competisatioa for the uae of water anpptied to 
any oonnt.v, city, or town, or water dlitrtot, or the inhabitants thereof, 's a fiao- 
cbiee, and can not be exercised exeept by aathority of and In tbe manner prescribed 

Sac. 3. The right to divert and appropriate tbe niiappnipriat<«d waters of anf nat- 
ural stream to beneficial nte« shall never be denied. Priorltr of appropriation shall 
give tbe better right as between those using tbe water ; bnt when the waters of any 
natnral stream are not saffloient for the service of all those desiring tbe nse of tbe 
same, those osing the water for domestic parposes shall (sabject to such limitations 
as may be prescribed by taw) have the preference over those olaimiog for any other 
pnrpose; and those using the water for agrienltnral purposes shall have preference 
over those using thesame for man nfactarmg purposes. Aad In any organised mining 
district those using the water for mining pnrposes or milling purposes connected 
with miuing, shall have preference over those using the same for manufacturing or 
agricultural pnrposes. Bat the uisgebysncb sabseqnent ap prop riaton shall be sub- 
ject to such provisions of law regolatinE the taking of private property for public 
and private use, as referred to in section niarteen of Article I, of this constitution. 

Sec. 4. Whenever any waters have been, or shall be, appropriated or ased for agri- 
cnltnral purposes, under a sale, rental, or distribntion thereof, snob sale, rental, 
IT distribntlon stiall be deemed an exclnsiTC dedication to suah nse ; and whenever 



snch waters ao dedicated shall have onoe been sold, rented, or diatribated to any per- 
son who has settled npon or improved land for agricnltnrail pnrposes with tbe view 
eoelviag the benefit of snoh water nnder snob dedication, snch peraon, his heirs, 



ezeontors, administrators, snooessors, or assigns, shall not thereafter, without his 
consent, be deprived of the annual nse of the same, when needed for domestic pnr- 
poses, or to irrigate tbe land so settled npoo or improved, upon payment therefor, 
and compliance with such equitable term<( and conditions as to the quantity nsed and 
times of use, as may be prescribed by law. 

Sxc. 5. Whenever more than one person has settled upon or improved land with 
tbe view^ of receiving water for agricultnial purposes andej a sale, rental, or distri- 
bution thereof, as in the last pret^ing section or this article provided, as among saoh 
persona priority in time shall give superiority of right to the nee of snch water in the 
numerical order of anch settlements or improvements ; but whenever the supply of 
snch water shall uot be aufflcient to meet tbe demands of all those desiring to ose tbe 
same, snch priority of riebt shall be subject to each reasonable limitations as -to 
theqaantity of ivater used and times of use as thelegislatnre, having dne regard both 
to such priority of right and the necessities of those snbseqaent in time of settlement 
or unprovemenl, may by law prescribe. 

8bc. 6. The legislature shall provide by law the manner in which reaaonable mox- 
imnm rates may be established to be charged for the nse of water sold, rented, or dis- 
tributed for any useful or beneficial pnrpose. 

C0N8TITUTI0S OF MONTANA. 

WATER BIGHTS. 

Section 1. The use ofall waters now appropriated, or that may hereafter be ap- 
priated, for sale, rental, or distribution ; also, of all water originally appropriated 
for ^vate use, but which, after such appropriation has heretofore been, or may 
bereafler be, sold, rented, or distributed, is hereby declared to be a public nse, and 
subject to the regulation and control of the State in the mannerprescribodbv law. 

Seo. S. The right to collect rates or compensation for the nse of water supplied to 
at^ coonty, city, or town, or water district, or the inhabitants thereof, is a fran- 
chise, and can not be exercised except by authority of and in the manner prescribed 

Sec. 3. The right to divert and appropriate tbe unappropriated waters of any 
natnral3tream to beneficial uses shall never be denied. Priority of appropriation 
shall give the better ri^ht as between those using tbe water for tbe same purpose ; 
bnt when the waters ot any natnral stream are not sufficient for tbe service of all 
- those desiring tbe use of the same those using the water for domestic purposes shall 
(subject to snob limitations as may be prescribed by law} have the preference over 
those claiming for any other pnrpose, and those using the water for agricultural 
purposes shall have preference over those using tbe same for mannfaotiiiing pur- 

Sec. 4. All persons and oorporatione shall have theright of way across pnblic, pri- 
vate, aud corporate lands for Khe oonstraotion and maintenance of canals, ditches, 
numes, or pipes for the pnrpose of, conveying water to tbe place of nse, for any nse- 
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All or benefidftl paTpaM,ftDdfbrdraln»g«aponp^iiig therefoTe k Jost compensation 
in the manner preecrlbed by law. 

Sxc. 5. WheneTer ftny waters hare been, or shall be, appropriated or nsed for ag- 
ricnUnral pnrpoBea aoaer a aaJe, rental, or distribution thereof, inch sale, rental, or 
distribatlon shall be deemed an exolnaive dedication to such nse ; and wheneTei snch 
waters BO dadioated shall have ever been sold, rented, or distribnted to anypeison wbo 
has settled npoa ot improved land for sgrioultural parposes with a view of receiving 
the beuefltofsaeh water nnder snob dedication, saohpeiaoa, hi* heixs,execatoi8, a£ 
mlDistrators, snooeMora, ot assigns shall not thereailec wltAont his oonsent be de- 
ptiTed«f the annnil use of the same when needed for domestio pnrpoees, or to irri- 
gate the land so settled apoB otim[noTed, upon payment thererbrand compliance 
with snoh eqnitable tenns and oonditions as to the qaantity used and times of nse as 
may be pi««oribed by law, 

Skc. 0. Whenever more than one person baa settled upon or Improved land with 
the view of receiving water for agrlciiiltnral purposes nnder a sale, rental, or distii- 
bation thenof, as in the last preceding section of tnis article provided, as among 
sneh persons i»ioritv is time shall give snperioHty of right to the nseof socb water 
in the nnmerioal order of snoh Bettlements or improvementa; bnt whenever the sup- 
ply of each water shall not be saffloient to meet the demands of oil those desiring to 
nse the same, such priority of tight shall be snbject to snch reasonable limitations aa 
to the qaantity of water nsed and times of use as the legislative assembly, having 
dne regard both to aach priority of right and the necessities of those snhseqaent in 
time of settlement or improvement, may by law prescribe. 

Skc. 7. The legislative owembl; ehall irovide by law the manner in which teason- 
able maximum rates may be establiebea to be charged for the use of water sold, 
xentod, or distribnted for any nsefal or beneficial porpose. 

CONSTITUTION OF NEW MEXICO. 

{PiopoHd article.] 
MlMlItO AND WATER RISBTB. 

Abt. XIV. Skc. &. Whenever by priority of possession rights to the nse of -water 
for mining, agricnltnre, mannfoctnring, or other pncposes nave vested and aoonied 
the possessor and owners of such rested rights shall be maintained and protected 
Id the same, and the right of way for the constrnctlon of ditches and canals for the 
porposee herein speciflM is acknowledged and confirmed snbject to the restrictions 
of this conatitation as to taking property for pnblic or private nse. 

CONSTITUTION OF NOETH DAKOTA. 



CONSTITUTION OF WASHINGTON. 



CONSTITUTION OF WYOMING. 

[Proposed sttiole.1 
DECIARATIOK or SIOBTS. 

Art. I. Sec. 31. Water being essential to indnstrial prosperity, of limited amouat, 

-and easy of diveraion from its natural channels, its control mast bs in the State, 
which in providing for its nse shall aqnally guard all the vations interests involved. 
Sec. 33. Private property ehall not be taken for private nse unless by consent of 
the owner, except for private ways of necessity, and for reservoirs, drains, flumes, 
or ditches on or across the lands of others for aerioultural, mining, m illin g^ domeali<]| 
«r sanitary purposes, noi in any cose without iae compensation. 
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IRRIGATlOir AND VATSB BIOBTS. 

Art. Till. Bee. I. The water of All natnnl atreamB, eprings, lakes, or other col- 
lection of still water, vitliiD the boandarieB of the State, are hereby declared to ba 
the property of the State. , 

Sec. a. There shall be constitated a board of control, to be oompoaed of the Slate 
«nEliieeT and aiiperintendeiits of the water divisions, which shall, under HQoh nga- 
latlouB as may be prescribed by law, have the sopervisiou of the waters of the State 
and of their apptoprlatioa, diBtrlbntion, and direisiou, and of the varlone ofBcera 
-connected therewith, its decisions to be subject to review by the oonrts of the State. 

Skc. 3. Priority of application for benefieial ases shall give the better right, No 
appropriation ^all be denied esoepl when gaoh denial is demanded by the pnblio in- 
terests. 

Sec. 4. The legislatnie shall by law divide the State ioto four water divisioiu, and 
provide for the appointment of saperint«ndent8 thereof. 

Sec. 5. There snail be a State eug;ineer, who shall be appointed by the goremor of 
the State and oonfirmed by the senate : he shall hold his office for the term of six 
years, or antit his snocesaoT shall have been appointed andsball have qoalifled. He 
shall be presideift of the board of control, and shall have general aaperviaion of the 
water of the State and of the offloers connected with its diembotion. No person shall 
be appointed to this position whohasnot sucb theoretical knowledge andsnch prac- 
tical experience and skill as shall lit him for tbe position. 

COBP0BATION8. 

Art. X. Sec. 1. The legislature shall provide for the organization of corporations by 

fsneral law. All laws relating to corporations may be altered, amended, or repealed 
ythe legiHlatnre at any time when necessary foi the pnblic good and general wel- 
fare, and all corporations doing bueinessin this State may as to snoh baHlneBBbe reg- 
ulated, limited, or restrained by 'law not in conflict with the Cons^tution of the 
United States. 

Sec, 3. All powers and franchise^ of corporations are derived from the people, and 
are granted by their agent, the Government, for the pabliueood and general welfare, 
and therightandduty of the State to control and regnlate tnem for these patposesi* 
hereby declared. The power, rights, and privileges of any and all corporations may 
be forieited by willful begkot or abuse thereof The police power of tne State ia sn- 
preme over all corpocations as well as iadividnals. 

Skc. 3. All eiisting-cbarters, franchises, special or siclnsive privileges nnder which 
»Q actual and bona fine organization shall not have taken place fbr ihe pnrpose for 
whichformedand which shall not have been maintained in good faith to the time of 
be adoption of this eonst.itntion, shall thereafter have no validity. 
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LAWS RBLATIRG TO IRRIGATION, WATER CONSERVATION AND DIS- 
TRIBUTION. 

ABIZOHA IBRIOATION LAWS. 

Watkbs jlHd Watke BiOBTe. 
ChatTeb l,-~Eiparian rlgltt*. 



Chapter 2. — Irrigating canaU and accquiai. 

3199. (S«o. 1.) AH riven, oreekH, and Btresnui of mniiiiig water in the Territory of 
Arizonk uv hereby declared public sod applicable to the {inrpOfiea of irrigating and 
mining, as bereinaftei provided. 

3200. (Sea. tf.) All rights in aceqaiaa, or irrigating oanftls, heretofore established 
Rhall not be dieturbed, nor shall the course of each aceqnias be changed viithoat the 
consent of the proprietors of inch established tights. 

320t. (Seo. 3.) All the iobabitsnts of this Territory who own oi possess arable and 
irrigable lands shall bare the right to oonstract public or private aceqnias, and ob- 
tain the necessary water for the same from any convenient river, oreck, or stream of 
mnnlng water. 

3St02. (See. 4.) Whenever such pnblio or private aoeqniaa shall neoesaarily ran 
thion({b the lands of any private indlvidnalB not benefited by said aoequias, the 
damages reinlting snob private indivldnals, on the application of tbe pony inter- 
ested, shall be Boseased by the probate Jndge of the proper connty in a enmmary 

3203. (Sec. 5.) Noinbabitsntof this Territory shall have thfr»ight to erect any dam, 
or build a mill, or place any machinery, or open any slnice, or m&e any dyke, except 
anoh as are nsed ior mining purposes or the rednotion of metals, as provided for in 
sections 6 and 7 of this chapter, that may impede or obstmot the irrigation of any 
lands or fields, as tbe right to irrigate tbe fields and arable lands shall be preferable 
to all others; and thejustitses of the peace of the respective precincts shall hear and 
determine the question relative to all snch obstmctione in a summary manner, and^ 
cause the removal of the same by order directed to the constable of the precincts or 
sheriff of tbe ooanty, who shall proceed to execnte tbe same witbont delay. 

3204. (Sec. 6.) Where reduction works or other mining apparatos shall be placed 
npon lands prerioosly held for agricultural purposes, or persons so holding snch lands 
shall be entitled to remuneration from person or persons erecting or owning said 
reduction works or mining apparatus, the amount of remuneration ahsll ba adjudged 
by three or five diuntorested persons, or by the probato judge, as tbe parties inter- 
ested shall a^ree ; and in case snch agreement can not be made, tben the party injured 
mirr bring suit for damages. 

^05. (Sec. 7.) When any ditch or aceqnia shall be taken ont for agricultural pur- 
poses, the person or persons so taking out snch ditch or aceqnia shall iiave the ex- 
clnsive right to the water, or so much thereof as shall be necessary for said purposes; 
and if at any time the waters so required shall be taken for mining operations, the 
person or persons owning said water shall be entitled todamagesto be assessed in the 
manner provided in section 6 of this chapter. 

3206. (Sec. 8.) All by-paths or footpaths across any cultivat«d fields are prohibited, 
under penalty of a fine not to exceed SIO for the public aceqnia, to be assessed in a 
Snmmary manner by the justice of the peace of the precinct; and if the person so 
offending shall not have wherewith to pay tbe fine, he shall be adjudged and sen- 
tenced to ten days on the public ac«Quia. 
176 
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3307. (Sec. 0.) AH owners ofarnbleaud irrigable land borderiiigon, or irriKable by, 
any pnlilic aceqnia, aball labor on aucb public aceqoia, wLether auob owners or pro- 
prietors onUivate (be land or not. 

320H. (Sec. 10.) All persoun iutareatcd in a pnblio aceqnia, whether owners or les- 
seea of uiai, shall labor thereon in proportion to the amoont of laud owned or held 
by them, and which may be irrigated or subject to irrigation. 

3209. (Sec. 11.) It beinu iuiprauti cable to properly inclose the fields in this Terri- 
tory, all animals shall be kept nnder a shepherd so that no injQty may result to the 
fields; and if any damage shon Id r«8alt, it shallbepaidby tbeonnersof theanimala 
csosing Che same, to be assessed by thejastioe of (he peace of the precinct in a sniu- 
msry manner and ptud to the person or persons whose fields ma)' have been daoi- 

»210. (Sec. 12.) lu case a coinmiinity or people desire to constrtict an aceqnia in 
any part of this Territory, and the persons desiring Ui construct the same are the 
owners or proprietors of (he land upoa which they design constructing the said 
aceqnia, no one shall lie bonud to pa>;damageBforancb land, ae all persona interested 
in the eoiistrabciuQ iif (he said aceqnia are to be benefited (hereby. 

3211. (Sec. 13.) Ititmcdiately afMr the publication of this chapter, it shall be the 
duty of the several jnatices of the peace in this Territory to call together, iu their 
respective precincts, all the owners and proprietors of land, irrigated by any public 
acequia, for the purpose of electing one or more overseers for said aceqnia for the 
correaponding year. 

3S12. (See. 14.) The manner of condnctiug such elections, and the number of over- 
aeera, ah^l be regulated by the jnsCices of the peaue of their respective precincts ; 
and the only persons entitled to vote at said elections shall be the owners and pro- 
prietors of lands irrigated by said aceqnias. 

3i!13, (fiee. 15.) The pay and perquisites of said overseer shall be determined by a 
m^ority of the owners and proprietom of the lands irrigated by said acequiaa, and 
paid by tbem. 

3214. (Sec. IB.) It shall be the dnty of the overseers to snperintend the opening, 
excavations, and repairs of said aceqnias; to apportion the nnmlier of laborers fur- 
nished by the owners, and proprietors; to regulate tbem according to the quantity of 
land to be irrigated by each one from said aeequia, to distribute and apportion the 
water in proportion to the qnantity to which each one is entitled accoiiliog to the 
land cultivated, by him; and, in making ancli apportionment, he shall take into con- 
sideratiOB the nature of the seed sown or planted, the crops and plants cultivated, 
and to conduct and carry on such distribution with juatice and impartiality. 

3215. (Sac. 17.) During years when a scarcity of water shall eiist, owners of fields 
shall have precedence of the water for irrigation, according to (he dates of their re- 
apective titles or their occupation of the lands, either by themselves or their grantors. 
The oldest titles shaU have precedence alwaya. 

3216. (Sec. 18.) It shall be the duty of eacb o^the owners and proprietors to furnish 
tbe number of laborers required by the overseer, at the time and place he may desig- 
nate, for the purposes mentioned in the foregoing section, and for the time he may 
deem necessary. 

3317. (Sec. 19.) If any overseer of any public aceqnia, af^r having undertaken to 
serve as such, shall willfnlly neglect or refuse to fulnll the duties required of him by 
this chapter, or conduct bimselfwith impropriety or injustice in his office as overseer ; 
or lake any bribe in money, property, or otherwise, as an indnoement to act improp- 
erly ; or neglect the duties ol his office, he shall be fined for each of said offenses in 
asnm not exceeding $100 nor less than (50, to be recovered before any justice of the 

EBoceof tbeconuty^one-half of which shall be paid to the county and the other 
alf to the person bringing snit for the same — the said suit to be brought in the 
name of the Territory of Arizona; and said overseer, on being convicted a second 
time, aball be renmved from his office by the justice of the peace of the precinct, and 
ahal] take anch pay and perquisitea aa may be due him for services rendered. 

3218. (Sec. aO.)'Upon such removal, the juatice of the peace shall order a new elec- 
tion to flu. Che vacancy thereby occasioned, which shall btt conducted in the manner 
ptesoribed in the thirteenth and fourteenth sections of this chapter. 

iBJiy, {Sec. 21. ) If any owner or proprietor of land irritratcd hy such aceqnia shall 
neglect orrefnso to furnish the number of laborers required by the overseer, as required 
in tbe eighteenth section of this chapter after having been dnly notified by the over- 
seer, he shall be fined for each ofiense in a snm not exceeding {10 for the benefit of said 
aeequia, which shall be recovered by the overseer before any justice of the peace iu 
the county, and in snoh cases the overseer shall be a competent witness to prove tbe 
ofiense or any fact that may serve to constitute the same. 

seio, (Sec. 22.) If any person shall In any manner intorfere with, impede, or ob- 

stmct any of said acequias, or use the water fi-om it wltbout the consent of the over- 

B*er, except as provided in section 7 of this chapter daring tbe timoofciiKivatiiin, 

OB shall pay for each offense a sum not exceeding $10, whiob shall be recoverable In 

138 A i— AP TOL IV 12 



thay weru 



178 IRKIQATION IN THE UNITED STATES. 

file niaoner pri-soribed in theforef^inggeotionfnrthe benefit of uaid EMtqnift; andbi* 
iiball farther paj' nil di^nisftefl that may have accraed to the injured partiea, tuid, if 
such person Lavo not wherewith to pay saiil flue and dBiunges, ha sbaU be sentotiMil 
tu lirteen days' labor on said public aceqniii. 

33S1. (Sec. '23.) AH flues aud forfeitareH received for the nte and benefit of any pnb- 
liu aceqiiiaahall be applied by theoTerseera to the improvonienta, exoavationi, and 
repairs which may be neoeesary on said aceqnia, and for the oonjCmotion of bridges 
■where they luay he crossed by any pnhlic street or road. 

■■»£IS. (Sec. 34.) In all oaM<8 of conTiotion ander this chapter an appeal shall be al- 
kined to the probate coni't, which appeal shall l>e taken and conducted as ail otJiBr 
appeals f^om the itecisionsof tfaejitRtioes of the peace, 

3223. (Sec. S.*).) 'Ilie r«f;iilations nf ooeiiuiaa, wiiich have been worked according lo 
tbe 1aw« and cnstoma of Sonera and the usages of the people of Arizona, shall remain 

~ "" --"\i made and used np t« this day; and Che pro visions of this chapter eliil I 
and observed from the day of its publication. 
(Sec. tj6.) All plants and trees of any description flowing on the banks of 
anyltoeqaia shall belong to the owners of the land through wbioh awd aceqoia msy 

3225. (Sec. il?.) Any person owning lands which may include a spring or stream nf 
mnaing water, or owning lands npon a river where there ia not popntation snfflvioiil 
to fomi a public aoei|oia, may constmct a private oceqnia for his own nsea, sebject 
to his own reKulatioiis, provided it does not interfere with the rights of others. 

3226. (Sec. 2^.} All laws conflicting with the piovisious of this chapter ore hereby 
repeal eil. 

[NaTR. — The fornKoing chapter Is compiled and taken from tbe Compiled Lavs, 
Chapter liV, page b'i'i. There was no legislation open the subjeet by the bortewiUi 
legislature (l^ffl), and 'this chapter reuioined unchanged.] 

Chapteb 3 — Ditch Croitingt. 

3227. (Sec. 1.) Any person, corporation or company, owning or using any ditcher 
canal conatrncted for the pnrpose of conveying water, shall nonstruct and raainUiu 
suitable crossings wherever suid ditch or ciinal crosses auy public high way,orui)DaUy 
traveled roail of this Territory; said crossiut; eliall bo nialiitaincd as lollows; 

From the bottom of the ditch in the rnodway there shall bo a iiiiifomi rise of nnt 
more tlian I foot in 3 to the top of the eiiibankmont ; either side the ditch shall b« 
{^raveled or mocadainiKed with atone to a depth of not leas than 10 IiicIidh from the 
tiip of one embankment to the otiier, and the macndauilzed or paved mail across any 
nf said ditches shall not be less than 14 feet wide'; provided, that any porsou ur pi;r- 
aoiis, corporation or company may at any of said crossings construct ami buildagoo^ 
and sultstautial bridge to be approved of by thn laaA oveisoors of the district. 

322H. (SoOv2.) The road ovorseertof each of the dlstrictsin the several counllcfliti 
this Territory diallliave supervision of said crossings, audit shall l>e his duty to we 
that the several ditch crossings iu bis district are oouatructed and maiutaiued as pro- 
Tided in the preceding sectiou. 

32aM. (Sec. 3.) For nejjlect or refusal of any person or peisons, corporation or com- 
pany, whose duty it shall be to construct or inaintaiu snch crossings as provided for 
III aeotion 1, for the period of ten day» after being notitiod in writing by the rosd 
overseer of the district in which any sncli crossing needs conslrnution or repair that 
such construction or repiiir is reqnired, such person, cor^ioration or company shall bu 
guilty of a miKdeiueanor, itnd upon conviction thereof before a Justice of the peiicn 
of Ally snch precincts, shall be lined not less than $10 or more than $100 for the lir«t 
olt'ense ; and of not less than $25 nor more than $250, and the costs of prosecution, 
for oauh subaeq iiuiit oS'eose ; provided, that whenever such hiahway or rood is coo- 
atrncted, after the coustrnctioii of each ditch or canal, it shall be the dnty of the 
road overseer of the district to oonstriict uud maintain snnh crossiuc at the expeiioo 
of the road fund of the district, and if the same be at any time Insufficient thesame 
shall he paid out of the general fund in the county treasury, to be chargeable to and 
thereafter collected from such rood fund. 

3230. (Sec. 4.) All funds collected under the provisions of this act Bht^lbepaldinb) 
the road fund of the district, wherever such crossings are required. 
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THE IHRIGATION LAWS OF CALIFORNIA. 
WinQHT iKRiGATiON Bill and Ambndmiuits, 1389, 

An AcTtoprovlrlA fur UiBorantiliatiDdsqd flavanmHotar lirlipitiDa illiiriobi Hiit to praTiile for tlie 
•cqulnltiiiu of wuar ind othur pnipucty, ami (uc tbe dlgMibatiuu ot «Mer Uicrobf Tur irrlenlkin 

Skction 1. WhenoTer l!ft; or a n^rit; of freeholders owniag lands susceptible 
of line mwleflf in-it;>t>ioiifruiiiacoiDmoit aonrce, and by thesaDiesyateni of works, de- 
Hiru til provide for the irrijtatimi of the s»me, ! hey id a j propone tboornaniautioiiof an 
irrif^tLtiiiii iliHtrict under the provisionH of this act, and when so or)(auizad sueb district 
hIi:iII hHVB fhe powers oon furred or that ma; hereafter be couforced bylaw uponsooli 
irrigation distnct. 

8kc. a. A iietHionaliallfirBt be preeanted to the board of supervisors of Iheoonnty 
ill wbicli tbo lands or the^ToateHt portion thereof is sitiiatAil, signed by tbe reiniired 
iiiitiNiorof fiTioholilerM of such proposed tlistrict, which petition shall set forth nnd 
l>:irtionlarly desuribe the prupoeed huundarioH of snch district, and shall pray that 
llie Biiuie mny be organized under the provisJODS of this act. The petitioners mtst 
occumpiiny Ibe petition with a good nnd Hufficient bond, to be appriived by tbe said 
board of anpervisors, in double the amount of the probable cost of oreaniziBi; sucU 
district, eoodl tinned tlint the bondsmen will pay all said cost in caee said organization 
tihnll not Ih) eltucled. Such petition shall be preseuted at a regular meeting of the 
twill board, and sbull bit published for at leaat two weeka before tiie tiina at which the 
■utme is to Lie ptvsented, in some iiewspaper printed aud publinhed in tbe county 
where said petition is preeented, together with a notice stating the time of the meet- 
ing at which ttie uime will be presented. Whou such petition is presented, the said 
board of Bii[)ei' visors shall hear the same, and may a<1joum snch hearing from time to 
time, not exceeding four weeka in all; and on tbe tiool hearing may make snoti 
cliMigee in the ptoirased boundaries as they may liud to be proper, and ahull estab- 
lish and doflue Bucli boundaries.' PTOrided, That said board shall nut modify B«id 
boundaries so sn to except from the opcrntion of this act any territory' within the 
boaudaries of the district proposed by said petitioners, which is susceptible of irriga- 
gation by tbe same system of works applicable to the other lauds iii such proposed 
district, nor shall any Linds which will not, in the judfiment of the said board, be 
iMjnetlted by irrigation by said systeui be included within such district; Pronided, 
That any person whose lands are susceptible of irrij^atiou from tbe Hnme source shall, 
upon ap jdioution of tbe owner to said board, be entitled to have such lands inci nded 
iu said district. Said board shall also make an order dividiu^ said district into live 
divisions, as nearly equal in size as may bo practicable, which shall be numbered 
first, second, third, foiirtii, and ftftb, and one director shall Iw elected from each dis- 
trict. Said board ef sniiervisors shall then give notice of aii election to be held in 
such proposed district, for the purpose of determining whether or not the same shall 
he oi^anrsed under tbo provisions of this act. Such notice shall desuribe I>ouiiduritM 
so establlKlied, ana sball designate a name for such proposed district, and said notice 
shall be jiublisbed for at least three weeks prior to such election in a newspaper pub- 
tisbeil witbin said county ; and if any portion of such pro|)osed district lie within 
:iiiotlier county or counties, then said cotioe shall be publislied In a nenspaper pub- 
lished within each of said counties. Snob notice shall require the electors to cast 
ballots which shall contain the words, "Irrieation district — Yes," or, '■ Irrigation 
rii»trict--Nii,"or wotdsequivalent theret-o; and also tbe names of persons to be voted 
for to till the vacions elective offices hereinafter prescribed. Nu person sball bo enti- 
tleil to vote at any election held under the provisions of this act unless he shall pos- 
sess all the qu all II cations required of electors onder the general election laws uf this 
State. 

Hec. :t. Such election shill be conducted in occordiuice with the general election 
laws of tbe State, prov<<ta<l that no particular form of ballot shall lie required. The 
said board of superrisors shall meet on the second Monday next succeeding such 
election, and proceed to canvasH the votes thereat ; and if upon such canvass itapiiear 
that at leant two-thirds of all the votes oast are " Irrigation district — Yes," tho said 
board sball, by an order entered on their minntes, declare such territory duly organ- 
ized as an irrigation district, under tbe name and style theretofore designated, and 
shall declare the persons recniving, respectively, the hiebest number of votes for suoli 
seveml ulHces to be duly elected to sueh ofSces. Said board shall caose a copy of 
such order, dnly certiHed, to be immediately Sled for record in the office of the county 
reeoTderofeachcounty In whichany portion of snch lands are situated, and must also 
bninediately forward a copy thereof to tbe clerk of the board of supervisors of each 
"f the counties in which any portion of the district may lie; and no Imard of supor- 
lixorsof nny counU, including any portion of such district, shall, after the date of 
tht) orgauissatien of snch district, allow another distiiet tobefiMmed iuolnding any of 
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the iKndt in anoh distriot, without the consent of the board of direotorBtbereof; ao<l 
from and after the date of snch filing, tba organization of snch district ahall be com- 
plete, and the offioere thereof shall be entitlml to enter immediately upou the duties 
of their respective offleea, apon qualifying in aocordaace with law, and |hall hold 
ench offices, respectively, antil their successors are elected and qaalifie<t. For the 
pDiposes of the election above provided for, the said board of soperviBors mnst ea- 
taliiish a convenient nQin1>er of election preoincta in said proposed distrLct, and dufirie 
the boundaries thereof, which said precincts may thereafter be changed by the board 
of directors of Huob district. 

Sbc. 4. An elecllun shall be bcld in anch district on the first Wednesday in Aprit, 
eighteen hundred and eighty-eight, and on the first Wednesday in April in eacli sec- 
ond year tiiereufter, at which an assessor, a collector, and a treasurer, and a board of 
five director? forthtt diHtrict shall be elected. The person receiving the hicbestnuui- 
ber of votes for any office to be dlted at snch election is elected thereto. Within ten 
(laya after receivingthuircertiGcaten of election, hereinafter provided for, saidollicers 
shall take and subscribe the official oath and file the same in the office of the .board 
ofdireotors. The assessors ghall eieonte an official bond in the som of ten thonsand 
dollars, and the collector an official bond in the sum of twenty thonsaiid dollars, nud 
the district treaitDror an official bond in the sum of fifty thousand dollars ; each i>f 
said bonds to be approved by the board ofdireotors: and each member of said board 
of direot<irs shall execute an official bond in the sum of twenty-five thousand dotlara, 
which said bonds shall he approved by the judge of the superior court of said couiTly 
where such organization was effected and shall be recorded in the office of the county 
leoorder thereof, and filed with the secretary of said board. All official bonds heroin 
provided for shall be in form prescribed by law for the official bonds of conn ty officers. 
Src. 5. Fifteen days before any election held nnder this act, subseqaent to tho 
organization of any district, the secretary of the board of directors shall cause uotiue 
toHje posted in three public places in each election prooinct of the time and place of 
holding the election, and shall also post a general notice of t^e same in the office uf 
said hoard, which shall be established and kept at sonio Sxnd place to be determined 
by said board, specifying the polling places of each precinct. Prior to the time for 
poHting the notices, the board must appoint for each precinct, from the e1ect'ir« 
thereof, one Inspector and two judges, who shall constitute a board of election fur 
such precinct. If the board fail to appoint a board of election, or the members ap- 
point«d do not attend at the opening of the polls on the moming of election, the 
electors of the precinct preeent at that hoar may appoint the board, oi supply tlia 
place of an absent member thereof. Tbeboardof directors rauet, in its order appoiiit- 
inn; the board of election, designate the house or place within the precinct wheie the 
ction [unst be held. 

IBC. 6. The inspector is chairman of theelection board, and may: 
rirst. Administer all oaths required in the proirress of an election, 
lecond. Appoint Jndees and clerks, if during the progrew of the election any Jndf^ 
clerk culise to act. Any member of the board of electtnn, or any clerk thereof insy 
niniater and certify oaths required to be administered during the progress of an 
etion. The board of election for each precinct must, before opening the polls, ap- 
nt two persons to act as clerks of the election. Before opening the polls, eaub 
mber of the board and each clerk must take and subscribe an oath to faithfally 
rforcn the duties imposed upon them by law. Any elector of the precinct may ad- 
[lister and certify such oath. The polls must be opeued one hour after saDrise on 
I morning of the election, and be kept open until sunset, when the same mnst be 
Md. The provisions of the Political Code concerning the form of ballots to be nseil 
tl[ not apply to elections held nnder this act. 

>EC. 7. Voting may commence as soon as the polls are opened, and may be coi- 
ned during all the time the polls remain opened, and shall beoondacted as nearl; 
practicable in aoeordauce with the provisions of chapter nine of title two of l>srt 
'ee of the Political Code of this State. As soon as the polls are closed, tho judgM 
kit open the ballot-box and commence counting the votes; and in no case shall tbe 
lot-box be removed from the room in which the election is hold until all the ballots 
fe been connted. The counting of ballots shallin all cases be public. The hallotH 
ill be taken out, one by one, by the inspector or one of the judges, who shall open 
tin and lead aloud the names of each person contained therein, and the office for 
lich every snch person is voted fbr. Each clerk shall write down each office to be 
ed, and the name of each person voted for for such office, and shall keep the number 
votes by tallies as they are read alond by the inspector or judge. The oountingiir 
leg shall be continued without adjournment until all have been counted. 
IBC. 8. As soon as all tho votes are read oS and connted a certificate shall be dranii 
■in each of the papers coutainiuing the pidl list and tallies, or attached thereto, 
ing the number of votes each one voted for hns received, and designating Ibe 
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inspector. One of said certificates, with the poll list anil tally paper to wbioli it iB 
attocUed, ahall he retained lij the iospeetor, and preserved by liim at least nix 
uioDtliB. The ballots shall be etrunic upon a cord or thread by the inspector, during 
the oouuting thereof, in the order in which they arc entered upon the tally list by 
theclerlfB; and said hallo ts, together with the other of said oertillcate8,nilli the poll 
list and tally paper to which it is attached, ahall be sealed by the inspector ia the 
presence of the judges and clerhs, and indorsed "Election retnrns uf (naming the 
precinct) precinct," and he directed to the secretary of the board of directors, and 
Hhall he immediately deliverod by the inspector, or by some other safe and responsi- 
ble carrier desieuated by said inspector, to said secretary, and the ballots sball lie 
kept unopened fur at least sis months, and if any person be of the opinion tbat the 
Tt>(« of any precinct has not been correlitly counted, he may appear on the day ap- 
pointed for the board of directors to open and canvass the returns, and demand a 
reconnt of the vote of the precinct that is so claimed to have been Incorreotly counted. 
8kc. 9. No list, tally paper, or certificate retorned from any election shall be set 
nside or rejected for waSt of form If it can be satisfactorily nuderstood. The board 
of directors mnst meet at its oaual place of meeting on the first Monday after each 
election to canvass the retnms. If at the time of meeting the returns from eocb pre- 
cinct in the district in which the polls were opened have been received, the board of 
directors must then and there proceed to canvass the returns ; but if all the returns 
have not been received the canvass must be postponed &om day to day until all the 
returns have be^n received, or until six postponements have been had. The canvass 
must be made in public and by opening the returns and estimating the vote of the 
ilistrict for each person voted for and declaring the result thereof. 

Sec. 10. ThesecretAy of the board of directors mnst, as soon as the result is declared, 
enter in the reoorda of such board a statement of such result, which statement must 
sliow: 
First. The whole number of votes oast in the district. 
Second. The names of the persons voted for. 
Third. The ofBce to fill Which each person was voted for. 
Fourth. The nnmber of votes given In each precinct to each of such persons. 
Fifth. The number of votes ^ven in the district to each of such persons. 
The hoard of directors must declare elected the person having the highest nnmber 
(if votes given fur each office to be hlled by the votes of the district. The secretary 
iinist immediately make out and deliver to such person a certificate of election signeil 
liy him and antfaentioated with the seal of the board. In case of a vncanoy iu the 
office of assessor, tax collector, or treasurer, the vacancy shall be filled by appoint- 
ment by the board of directors. In case of a vacancy iu the office of member of the 
board of directors, the vacancy shall be filled by appointment by the board of super- 
visors of the county where the office of such board is sitaated. An officer appointed 
aa above provided shall hold his oQIce until the next regular election for said dis- 
trict, and nntil his anccessor is elected and qualified. 

Sec. 11. On the first Wednesday in May next foUowlng their election the board of 
directors shallmeet nod organize as a board, elect a president from their number, and 
appoint a secretary. The board shall have the power, and it shall be their duty, to 
manage and conduct the business and afCairs of the district, make and execute aU 
necessary contracts, employ and appoint such agents, officers, and employes as may 
he required, and prescribe theirduties, establish equitable by-laws, rales, and regula- 
tions for the distribnttoii and use of water among the owners of said lands, and gen- 
erally to perform all such acts as ahall be necessary to fnlly carry out the purposes of 
this act. The said by-laws, rules, and regulations must be printed in convenient form 
for distribution in the district. And it is hereby expressly provided that all waters 
distributed for inigatien purposes shall be apportioned ratably to each land owner 
upon the basis of the ratio which the last assessment of such owner for ilistrict pur- 
poses within said district bears to the whole sum asBeeaednponthedistrict.' Provided, 
That any land owner may assign the right to the whole or any portion of the waters 
BO appurtioned to him. 

8bc. 13. The hoard of directors shall hold a regular monthly meeting in their office 
on the first Tuesday in every month, and such epeoial meetings aa ma; be re<|iiired 
for the proper transaction of business; Provided, That all special meeUngs must be 
ordered by a m^orlty of the board; the order must be entered of record, and five 
days' notice thereof must, by the secretary, be given to each membe not joining in 
the order. The order must specify the business to be transacted, and none other tlian 
that specified mnst be transacted at such special meeting. All meetings of the board 
mast be public, and tbreo members shall constitute a qnomm for tbe transaction of 
business, but on alt questions requiring a vote there shall be a concurrence of at 
least three members of said board. All records of tbe board shall be open to the in. 
B)>ectiou of any elector during business honrs. The board and its agents and em- 
ploj^s shall have the right to enter upon any land in the disbtict to make surveys, 
and may locat« the line for any canal or canals, and the neoesaary branches for tbe 
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sBme, OD any of said lands wbicti may be deemed best for aacb location. Said board 
ahall also linve the right to acqaire, either by paichase or oondemuation, all lands 
and waters and other property necessary for the oonstrnction, iwe, siipjily, niaiiite- 
QBOce, repair, and t di provenient of said canal or oaiials and works, iucladiog canals 
and works constraoted and being constrncted by private onoer?, lands for reservoirs, 
for tbe storage of needful waters and all uecessary appurtenances. In case of pnr- 
chase the bonds of tbe district, hereinafter provided for, ma; be used at their par 
valoe inpayraeOt; and in case of condemnation tbe board shall proceed in the name 
of the distriot under the provisions of title seven of part tUree of the code of civil 
procedure. Said board may also eonetroct tbe aecessarf dams, reservoirs, and works 
for the collection of water for said district, and do any and every lawful act necaa- 
Hary to be done, tbat safflcient water may be furnished to each laoil owner in said 
distriot for irrigation purposes. Tbe use of all water reqnired for the irrigation of 
the lands of any district formed under the prorteionsof tiiiiact, togethernith rights 
of way for cauals and ditches, sites fbt reservoirs, and all otber property required in 
fully Tarrying out the provisions of this act, is hereby declared to be a pnblio use, 
snb.iect to the regulation and control of the State ia the manner prescribed by law. 
BBC. 13. Tbe legal title to all property acquired under the provisions of this act 
shiill immediittely and by operation of law vest in such irrigation district, and shall 
lie held by soch district in trust for and is hereby dedicated and set apart to the nees 
and purposes set forth in this act. And said board is hereby authorized and empow- 
ered to hold, use, acquire, manage, occupy, and poeeess said property as herein pro- 

Skc. H, The said board is hereby authorized and empowered to take conveyances 
or other assurances for all property acquired by it nnder the provisions of this act iu 
the numeof snefa irrigation district, to and forthenses and purposes herein espreeaed, 
and to institute and maintain any and all actions and proceedings, snits at law or 
in eijuity, necessary or proper in opder to fully carry out the provisions of this act, 
or to enforce, maintain, protect, or preserve any and all rights, privileges, and immu- 
nities created by this act or aeqnired in pursoanoe thereof. And in all courts, ac- 
tions, suits, or proceedings the said board may sue, appear, and defend, in person or 
by attorneys, and in the name of suoh irrigation distriot. 

Src. 15. For tbe purpose of constructing necessary irrigating canals and works and 
acquiring the necessary property and rights thetcfor, and otherwise carrying out tbe 
pravJsinns of this act, the board of directors of any such district must, aa soon after 
such district has been organized as may be practicable, estimate and determine the 
amonnt of money necessary to be raised, and shall immediately thereupon call a spe- 
cial election, at which shall be submitted to the electors of such district possessing the 
qua) ifi cations prescribed by this act the question whether or not the bonds of said 
distriot shall be issued in tbe amount so detenu ined. Notice of such election must be 
given by posting notices iu three public places in each election precinct in said dis- 
trict for at least twenty days, and also by publication of such notice in some news- 
paper published in the county where the office of the board of directors of snch dis- 
trict is required to be kept once a week for at least three successive weeks. Socb 
notices must specify the time of holding the election, tbe amount of bonds proposed 
to be issued, and said election must be held and the result thereof determined and de- 
clared in all respeiits as nearly as practicable in conformity with the provisions of 
this act governing the election of offlcers: Provided, That noinformalities in conduct- 
ing such an election shall invalidate the same if the election shall have been other- 
wise fairly conducted. At such election the ballots shall contain the words, "Bonds — 
Yes," or " Bonds — No," or words equivalent thereto. If a majority of the votes cast 
are "Bonds — Yes," the board of directors shall imniediately cause bonds iu said 
amount to be issued; said bonds shall be payable in gold coin of the United States in 
installihents as follows, to wit : At the eipiration of eleven years not loss than five 
per cent, of said bonds; at the expiration of twelve years not less than six percent. ; 
at the expiration of thirt«en years not less than seven per cent. ; at the expiration of 
fourteen years not less than eight ]>er cent. ; at the expiration of lifteen years not 
less than nine per cent. ; at the expiration of sixteen years not less than teu per cent. ; 
at the expiration of-aeven teen years not less than eleven percent. ; at the expiration 
of eighteen years not less than thirteen per cent. ; at tbo expiration of nineteen years 
not less than fifteen per cent.; and for the twentieth year a percentage sufficient to 
pay off said bonds; and shall bear interest at the rate of sis percent, per annum, pay- 
able semi-annnally on the first day of January and July of each year. The principal 
and interest shall be payable at the office of the treasurer of tbe district. Said bonds 
shall be each of tbe denomination of not less than one hundred dollars, nor more than 
five hundred dollars, shall be negotiable in form, signed by the president and secre- 
tary, and the seal of the board of directors shall be affixed thereto. They shall b« 
nnmbeTedconsecutively as issued, and hear date at the time of their issue.. Coupons 
for the interest shall be attached to each bond signed by tbe secretary. Said bonds 
eball express on their face that they were issued by authority of this act, stating its 
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title aud date of appioval. The Hmretscy shall keep A record of the boudii Bold, tlieir 
iiumber. the d»t« of Bale, the piioe received, and the name of the purchaBSr. 

Sbc. 16. The board may aell said bonds from time to time in aucb quantities aa 11197 
1m ueoewuiry and moet advantageous to raise money for tho ooDstructioii of Haid 
oaiiala and irorks, the acqaisilion of said proporty aod rights, and ottmrvriae to fully 
catty out the objects and purposes of this act. Before making aoy sale tbo board 
ah»ll, at a meeting, by resolution, deolare its int^Dtiun tu sell a speciliod atuount of 
tfaeltondsuiid the day and hoar and plsoeof snob sale, ami aUaJI caneasuch resolution 
to ln> entered iu the minutes, and noticeof tbanale to baeivenby publication thereof 
at least twenty days in a daily newspaper poblishsd ineachof thecitiesof SanFran- 
oioco, Sacramento, and Los AnKeles, and in any other newapapar, at tbeir discretiou, 
Tb« uotice shall state that sealed proposals will be received by the board, at their 
offlice for tbe purchase of the bonds till the day and Lour naned in the reaolution. At 
the tiinu appoiuted the board shall open the proposals and a^&rd tha purchase of the 
bonda to the highest responsible Mduer, aud may reject all bios; but said board shall 
in no event sell any of theaaid bonds for less than niuety par oent. of theiaca valne 
thereof. 

Sbc. 17. Said bonds, and the interest thereon, shall be paid by revenue derived 
from an annual assessment upon the real property of the district ; and all the real 
property i n the dietriot shall be and remain liable to be assessed for such payments as 
hereinafter provided, 

Sbc. IB. The aaaeesor must, between the first Monday in March and the first Mon- 
day iu June iri each year, assess all real property in the district, to the persons who 
own, claim, have the posaeasLou or control thereof, at its full cash vaiuo. Ha must 
prepare au ussessmeuC book with appropriate headings, in which must be listed all 
such property within the district, in which must be specified iu separate columns 
under tho appriipriala head ; 

First. Tha name of the person to whom the property is assessed. If the name is not 
known to the assessor, the property shall be assessed to " unknown owners." 

Second. Land by township, range, section, or fraotional sectiou, and when snch 
land is not a Congressional division or anbdivision, by metes and bounds, or other de- 
scription BufQcient to identify it, giving an estimate of the number of acres, locality, 
and the improvements thereon. 

Third. City and town lots, naming the city or town, and the number and block 
according to the system of numbering in such oity or town, and the improvements 
thereon. 
Fourth. The cash value of real estate, other than oity or town lots. 
Fifth. The cash value of improvementit on auoh real estate. 
Sixth. The cash value of city and town lota. 
Seventh. The cash value of impTovemeut» on oity and town lots. 
Bighth. The cash valae of improvements on Kal estate asBessed to persons other 
tbnu the owners of the real estate. 
Ninth. The total value of all prnpeity assessed. 

Tenth. The total value of all property after equalization by the board of directors. 
Eleventh. Such other tilings as tlie board of directora may require. 
Sbc. Vi. The botad of directors must allow the assessor as many deputies, to be 
appoLDteil by him, as will, in the Judgment of the board, enable him to complete the 
assessment within the time herein prescribed. The board must fix the compensation 
of such deputies, which shall be paid out of the treasury of the district. The com- 
pensation must not eseeed five dollars per day for each deputy, for the time actually 
eug:igad, iior must any allowauce be made but for work done between the first Mon< 
day iu Uarch and the first Monday in August in each year. 

Skc. 20. Ou or before the iirat Monday in August in each year the assessor must 
complete bis assessment' Iiook, and deliver it to the secretary of the beard, who tuitst 
iiumediately K'^^ uotice thereof, and of tho time the board of directnrs, actius as a 
beard of equalization, will meet to ec[nalize aaseesments, by publication iu a news- 
pitper published in each of the counties eomprislug the district. The time lised for 
the meeting shall not be less thaA twenty nor more than thirty days from the first 
ptiblicatioo of the notice ; and in tho meantime the assessment book ir ' ' ' 



Sb(1. 21. UiH)u the day specified in the notioe required by the preceding section for 
the meeting, the board of directors, which is hereby constituted a board of eqoali- 
zatioQ fer that purpose, shall laixt and contiune iu session from day tu day, as long 



^ may be ueeessiuy, not to exceed ten days, exclusive of Utindays, to hear and de- 
lermiue such objectious to the valuation and assessment aa may come before them ; 
and the lioanl may clionge the valuation as may be just. The secretary of the boanl 
aUall be present iluring its sesHious, and note all changes made in the valuation o( 
ptuperty, and iu the naiues of the persons whose property is assessed ; and within ten 
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Sec. 22. Theboatd of directon shall then levy an aaaeMmeat anfflcieot to raise the 
KDDaal iataceat on the oatstaDdingboDda; and at the espiration often yesra after 

the iMuiui of bonds by the board, must inoreaae said aaaessment for the eoBuing ten 
years, in tnefoUowingpereentaKeof the principal of the whole amount of bonds then 
ontstanding, to wit: For the efeveuth year, fire per cent. ; for the twelfth year, six 
per cent. ; for the thirteenth yeai, seven per cent. ; for tho fonrteenth year, eight per 
cent. ; for the fifteenth year, nine per cent. ; for the sistoenth year, ten per cent. ; for 
the seveuteenth vear, eleven per cent. ; for the eighCaenth year, thirteen per cent. ; 
for the nineteenth year, fifteen pet cent. ; and for the twentieth year, a percentage 
Bnfficient to pay off said bonds. The secretary of the board mnat compnte and enter 
in a separate oolnmn of the assessment book the respective sums in dollura and cents 
to be paid as an assessment on the property therein enamerated. When collected the 
assessment shall be paid into the district treaanry, and shall oonstltiito a special fond, 
to be called the " bond fund of [naming tie distnot J irrigation district. " 

Sbc. 23. The assessment npon teal property is a lien against the property assessed 
from and after the first Monday in March for any year; and nnchlien isnot temoved 
□ntil the assessments are paid or the property sold for the payment thereof. 

Sec. 24. On or before the first dayof November the secretary mnst deliver the aa«ew- 
ment book totheoollootor of the district, who ahali, within twenty days, pablish ano- 
tioeia a newspapHrpablishedinoach of the counties comprising the district, if there be 
lands situated in more than one connty in such district, that said assessments are due 
and payable and will become delinqnent at 6 o'clock p. m. on the last Monday of 
December nest thereafter ; and that nulesB paid prior thereto five per cent, will be 
added to the amonut thereof, and also the time and place at which payment of aaseas- 
menta may bft made. The notice shall also specify a time and place within each elec- 
tion precinct of the district when and where the collector will attend to receive 
payment of assessments, and shall be published for fifteen days, and a printed copy 
of said notice shall be posted for the same time Insomepalilic p)ac«ineach precinct. 
The collector mnst attend at the time and place specified in the notice to receive 
assessments, which mast be paid in gold and silver coin. He must mark the date of 
payment of any assessment m the assessmeat book opxKisite tho name of the person 
paying, and give a receipt to snch person, specifying the amount of the assessment 
and the amount paid, with a description of the property assessed. On the thirty- 
first day of December of each year ^1 nnpaid assessments are delinqnent, and there- 
after the oidtector mnst collect thereon, for the use of the district, on addition of five 

Sec. •^. On or before the first day of Febmary, the collector mnst publish the de- 
linqnent list, which mnat contain the names of the persons and a descrJplioD of the 
property delinqnent, and the amount of the assessments and costs due apposite each 
name and description. He must append to and pablish with the delinqnent list a 
notice, that unless the assessments delinqnent, together with cost and percentage, 
are paid, the real property upon which such assessments ore a lien will be sold at 
public auction. The publication must be made once a week for three successive 
weeks in a newspaiier published in each of the counties comprised in the district. 
The publication must designate the time and place of sale. The time of sale must 
not be less than twenty-one nor more than iwenty-eight days from the first pnblica- 
tion, and the place must be at some i>oint designated by the collector. 

Sec. 2f>. The collector must collect, iu addition to the aBsessments doe on the de- 
liuqnent lint aud five p«r cent, added, fifty cento on each lot, piiice, or tract of land 
seoarately assessed, one-half of which must go to tho district aud the other to the 
oolleoter for preparing the list. On the day fixed for tho sale, or some subsequent 
day to which he may nave postponed it, of which be mnst give notice, the collector, 
between the honrs of ten o'clock a. m. and three o'clock p. m., niust commence the 
Hale of the property advertised, commencing at the head of the list and coctinuiug 
alphabetioally, or in the numerical order of the lots or blocks, until completed. He 
may postpone the day of commencing the sales, or the sale, from day to day, bat the 
sale must be completed within throe weeks from the day first fixed. 

Sec. 27. The owner or person in possession of any real estate offered for sale for 
assessments dne thereon may designate in writing to the collector, prior to the sale, 
what portion of the property he wishes sold, if less than the whole ; but if the owner 
or possessor does not, then the collector may designate it, and the person who will 
take tho least quantity of the land, or in case an undivided interest is assessed, then 
the smallest portion of the interest, and pay the assessments and costs dne, inclndiuc 
two dollars to the collector for the duplicate certificate of sale, is the purchaser, u 
the pnrcbaser dues not pay the assessments and costs before ten o'clock a. m. the fol- 
lowing day, tho property, on next sale day, before the regular sale, must be resold 
for the assessments and costs. After receiving the amount of assessments aud costs, 
the collector most make onl in duplicate a certificate, dated on the dajr of sale, stat- 
ing (when known) the name of the person assessed, a description of the laud sold, thd 
amount paid therefor, that it was sold tor assessments, giving the amaunt and tlis 
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ye»r of the aMMgrnent, ftnd apecifjriDK the time whea the purchaser will be entitled 
to a deed. The certiAcltte miiBt. b« siguod by tbe collector, luid one copy delivered 
to the parcbaser, and the Qthet filed in tbe office of the ooanty recorder of the county 
in whiofa tbe laad sold is situated. 

Skc. 9H. Tlie oolleotor, before delivering any certificate, mnst iu » book enter k 
deAcriptioD of the land sold, correapondine vith the deacription in the certificate, 
the date of the ule, purchaaera' namee, and amoont paid, regnlarly number the da- 
scriptiuu on the margin of the book and pot a coireHponding DDmbei on each certi- 
ficate. Such book must be open to puhlio jospectioD, without fee, during office honis, 
when not in aotualuae. On filing the oectificates with Buuh county recurder the lieu 
of tbe aBBeasmenta Teste with the purchsder, and ia only divested by the payment to 
bim, or to the collector for his use, of the purchase money and two per cent, per month 
from the day of aale until redemption. 

Sng. 39. A redemption of tbe property sold may be made by tbe owaer, or any 
party in interest, witbia twelve mouths from the date of pnrcbatie. Redemption 
umst be made in gold or silver coin, as provided foi tbe collection of State and 
connty taxes, and when made to the collector he most credit the amount paid to the 

Grson nameil in the certificate, and pay it, on demand, to Uie person or his assignees. 
each report the collector makes to the board of directors he must name the person 
entitled to redemption money, and the amount dne to each. On receiving the cnrtifl- 
cato of sale, the county recorder must file it and make an entry in a book similar to 
that required of the collector. On the presentation of tbe receipt of the person 
named iu tbe certificate', or of the collector for his use, of tbe total amount of redemp- 
tion money, the recorder must mark the word " redeemed," the date, and by whom 
redeemed, on the certificate and on the margin of the book where the eutry of the 
certilicate is made. If the property is not redeemed within twelve months from the 
sale, the oolleotor or bis successor in office must make to the purchaser - '-' -- 



^ I deed of the property, reciting in the deed substantially the matters 
tamed in the certificate, and that no person rodeeniod the property during the time 
allowed by law for its redemption. Tbe collector shall receive from the purcbascr, 
for the nse of the district, two dollars for making snch deed. 

Sec. 30. The matter recittid in tbe certificate of sale must be recited in the deed, 
and snch deed duly acknowledged or proved is prima facie evideaoe that — 

First. The property was assessed as renuirod by law. 

Second. The property was equalized as required by law. 

Third. That tne assessments were levied in accordance with law. 

Fourth. The assessments were not paid. 

Fifth. At a proper time and place the property was sold as prescribed by law and 
by the proper officer. 

Sixth, The property was not redeemed. 

Seventh, The person who executed the deed was the proper officer. 

Such deed, duly acknowledged or proved, is (except as against actual frand) ci 

..__i ,1 .. I. _..._,__,....,.„ ,1 ... ,_.. '1,0 aasessment by i 

luveys tothe grantee 



elusive evidence of the regularity of all the proceed! ugs from the assessment by the 
j_._i.._i___ -p to theexeoution of the deed, Thedeedcc -. .-ii. ..- 



the land is owned by the United States or this State, In which case it is prima facie 
evidence of the right of possesaion. 

Sue. 31. The assessment book or delinquent list, or a copy thereof, certified by the 
collector, showing unpaid assessmeuta against any persou or property, is prima faoie 
evideuce of the assessment, the projierty asaessed, the delinquency, the amount of 
assessments due and unpaid, and that all the forms of the law in relation to the 
assessment and levy of such assessments bave been complied with. 

Sec. :t2. When laud is sold for assessments correctly imposed, as tbe property of a 
particular i>ersoo, no misuouier of tlie owner, or supposed owner, or other mistake 
relating to the ownership thereof, afiects the sale or renders it void or voidable. 

Skc. Xt. On the first Monday iu eacU month the collector most settle with tbe 
secretary of the board for all moneys collected for assessmentH, and pay the same ' 
over to the treasurer ; aud within six days thereafter he must deliver to and file in 
tbe office of the secretary a statement under oath, showing : 
First. An account of ull bis transactions and receipts since bis last settlement. 
Second. That all money collected by bim as collector has been paid. 
The collector shall alNO file in the ufQce of the secretary on said first Monday in 
each month the receipt of the treasurer for tbe money so paid. 

Skc. 31. Upon the presentation of the coupons dne to the treasurer, he shall pay 
the same f roui said bond fund, Wbcnever, after ten years from the issuance of said 
bonds, said fund shall amount to the sum of ten thousand dollars, the board of di- 
rectory m>iy direct tbe treasurer to pay such an amount of said bonds not dne as the 
niouey in said fund ~will redeem, at the lowest value at which they may be offered 
fiir liquidation, after advertising for at least four weeks in some daily newspaper in 
«acb of the cities hereinbefore named, and in any other newspaper which saM board 
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mBj deem advtBable, for sealed propoaula (br tbe redemption of naid bondB. Bald 
propoftslB nhBll be opened b; the board iu open meetiag, at a time to be named ia the 
notice, and tbe lowest bid for said bonds mnst be accepted : Provided, Tbat no bond 
sbalt be redeemeil at a rate above par. In case the bide are eqnal the lowest nniD- 
bered bond shall have tbe preference. In ease none of the holders of said bonds shall 
de«lret«have the same redeemed, as herein provided for, said money shall be invested 
by the treascrsr, under the direction of the board, in United States gDld-bearing 
bonds, or the bonds of the State, which shall be kept in said '' bond fnnd," and may 
be asM to redeem said district bonds wheneverthe holders thereof may deslto. 

8rc. 36. After adoptiii); a plan of saJd canal or eanals, storage, reeervoira, and 
works, the board of directors shall ^ive notice, by pnblioation thereof not less than 
twenty days in one newspaper pnblished in each of the counties composing the dis- 
teiot, provided a newspapor is published therein, and in snch other newepapers as 
they may deem advisable, calling foi bids for the conatrnction of said work, or of any 
ponloD thereof; If less than the whole work is advertised, then the portion so adver- 
tised innst be particularly described in such notice ; said notice shall sot forth that 
plans and specifications can be seen at the office of the board, and that the board will 
receive sealed proposals therefor, and that the contr^ot will be let to the lowest re- 
sponsible bidder, stating the time and place for opening said proposals, which at the 
time sail place appointed shall be opened in public, and as soon as convenient there- 
after the board snail let said work, either in portions or as a whole, to the lowest re- 
sponsible bidder, or tbey may reject any or all bids and readv.ertiae for proposals, or 
may proceed to construct the work under their own auperintendeuce with the tabor 
of tbe residents of the district. Contracts for the purchase of material shall he 
awarded to the lowest responsible bidder. Any person or persons to whom a con- 
tract may be awarded shall enter into a bond, with good and suflleient sureties, to 
be approved by tbe board, payable to said district for its use, for double the amount 
of the contract price, lionditional for the faithful performance of said contract. The 
work shall be done under the direction and to the satisfaction of the engineer, and 
be approved by the board. 

Sbc. 36. No claim shall be paid by tbe treasurer until allowed by the board, and 
only upon a warrant signed by tbe president, and connteraigued by the siicretary : 
Proeided, That the board may draw from time totime from the construction fundand 
deposit in the eonnty treasury of the connty where the ol&ce of the board is situ- 
ated, any snm in excess of the sum of tweuty-llve thousand dollars. The connty 
treasurer of said connty is hereby authorized and rocjiiired to receive and recoipt for 
■ the sanie, and place the same to the credit of said district, and he shall bu responsi- 
ble upon his ofncial bond for the safe-keeping and disbursement of the same, as in 
this act provided. He shall pay out the same, or any portion thereof, to the treas- 
urer of the district only, and only upon tbe order of the board, sif^ned by tbe presi- 
dent and attested by the secretary. The said connty treasurer shall report in writ- 
ing on the second Monday in each month the amount of money in the county 
treasury, the amonnt of receipts for the month preceding, aud the amount or 
ainotint« paid out ; said report snail be verified and filed with the secretary of the 
board. The district treasurer shall also report to the board, in writing, on tbe first 
Monday iu each month, tbe amonnt of money in the district treasury, the amount 
of receipts for the month preceding, and tiie amonnt and items of expenditntes, and 
eaid report shall be verifietl and filed with the secretary of the board. 

Sec. :)J. Tbe cost and the expense of purchasing and acquiring property and con- 
structing the works and iinproveraents herein provided for, shallbe wholly paidont of 
the construction fnnd. For th« purpose of detrajing tbe espensesof the organinatioo 
of the district, and of the care, operation, management, repair, aud iuiiirovement of 
such portions of said canal aud works as are completed and iu use, including salaries 
of officeiB and employes, the board may either fix rates of tolls and chaises, aud col- 
lect the same from all persons using said canal for irrigation and other purposes, or 
tbey may provide for thepaynientof said expenditures by alevy of assessments there- 
for, or by both said lolls and assessmenfe ; if by the latter method such levy shall be 
made of tbe completion and eqnalization of the assessment roll, and the board shall 
have the same powers and functions for tbe purposes of said levy as are now possessed 
by beardH of supervisors iu this State. The procedure for the collection of assessments 
by such levy shall in all respects conform to the provisions of this act relating to tlio 
payment of principal and interest of bonds herein provided for. 

Sec. :is. The board of directors shall have power to construct the said works across 
any stream of water, wuter-couree, street, avenue, highway, railway, eanal, ditch, or 
flume which tbe route of said canal or canals may intersect or cross, in such manner 
OS to afford security for life and property; bnt said board shall restore the same, when 
so crossed or intersected, to its forruer state as near as may be, or in a sufBcient manner 

' 'o have impaired unnecessarily its usefniness; and every company whose railroad 
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Toad company and eaid boorcl, or the owners and controllers of the said' property, 
thine, or fraaclilseBOi«becTOBsed,c»nnot af^eenpontlieanionnt toliepaid tborufor, 
or tho points ortbe maniiOTof said crOBsingB or interBectioas, the same aball l>e aacer- 
tained and dateraiined in all respects us is hnrein provided in reapect to the taiiiug 
of land. The rij;hl of way ia hi reby given, dedicated, and set apart, to locate, ooii- 
atrnct, and maintaiQ said works over and through any of the lands which are now, 
or mnyhe, the propnrtyof this State; and also there is given, dedicated, and aet apart, 
far thie usee and pnrpoHes Aforesaid, a!) waters and water-iightB belongiug to this 
State within the dis^ricti. 

Skc. 39, The hoard of dir*itors shall owoh receive four dollars per day, and mileage 
at tbe rate of twenty eents per mile,iu attending meetings, and actnal and necessary 
espouses paid while engaged in official bnainees under ttan order of the board. The 
board ahall B\ the compensation to be ^id to the other ofBoers named in the act, to 
be paid ont of the treasury of the district : Provided, That said board shall, upon the 
the petition of at least Mty, or a majority of Ibo freeholders within snoh district 
therefor, sabmit to the electors at any ({eseral election a schedule of salaries and fees 
to he paid here on der, Snoh petition must he presented to the board twenty days 
prior to a general election, and the result of snob election shall be determined and 
declared in all respects as other elections are determined and declared underthisact. 

Skc 40. No director or any other officer named tu this act shall in any manner be 
interotsted, directly or indirectly, in any contract awarded or to bo awarded by the 
board, or in the proHts to be derived therefrom ; and for any violation of this pro- 
vision, sncb officer shall be deemed guilty of a inindemeHnor, and sncb conviction 
shall work a forfeiture of his office, and be shall be punished by a line not exoeediirg 
tive baadreit dollars, or by imprisonment in the county jaii not'exceeding sis months, 
or by bolh such fiue and imprisonment. 

6bc, 41. The board of directors may, at any time, when in their judgmeat it may 
be advisable, coll a special election, and submit to the qiialilieil eleotoni of tbe dis- 
trict ^he anestion whether or not a special assessment shall be levied for the purpose 
of raising money to be applied to any of the purposes provided in this act. Such 
election 'must be called upon the notice prescribed, aud the same shall be held, and 
the reen It thereof det«rmined and declared in all respects in cuufonnity with thepro- 
visions of section fifteen of this act. The notice must specify the iiiiionnt of money 
proposed to be raised, and tbe purpoee for which it is intended to he used. At such 
eleotious the ballots shall cnntaiu the words, "Assessment — yes," or "Assessment — 
no." If two-thirds or more of tbe votes cast are "Asseesuiunt— yea," (he board shall, 
at the tinje of the annual levy hereunder, levy an assessment salBcienC Co raise the 
amount voted. The rate of assessment shall be ascertained by deductitlg hrteon per 
cent, for anticipated deliuquencies from the aggregate assessed value of the property 
in the district as it appears on the assessment roll for the current year, aud then di- 
viding the anm voted by the remainder of snoh aggregate assessed value. The aasesS' 
ment so levied shall be computed and entered on the assessuiont roll by the secretary 
of the board, and collected at the same time and in the same manner as other assess- 
ments provided for herein ; and when collected shall be paid into the district treasury 
for the purposes specified in the notice of such special election. 

Sbc. 43. Tbe board of directors, or other officers of the district, shall have no power 
to incur any debt or liability whatever, either by issuing bonds, or otherwise, in ex- 
cess of tbekiSpFess provisions of this act, and any debt or liability incurred in excess 
of snoh express provisions shall be and remain ahsolntely void. 

Src. 43. In case the volume of water in any stream or river shall not be sufficient 
to supply the continual wants of tbe entire country through which it passi-s, aud 
susceptible of irrigation therefrom, then it shall he tbe duty of tbe water oomniis- 
Hioners, constitot^ as hereinafter provided, to apportion, in a just aud equitable 
proportion, a certain amount of said water upon certain or alternati! weekly days to 
different localities, as they may, in their jn<lgmeut, Chink best for the interest of all 
parties concerned, aud with due reganl to the legal and equitable rights of all. Said 
water commiseiuuers shall consist of the chairman of the board of directors of each 
of tbe districts ailected. 

Sec. 44. It shall be the duty of the hoard of directors to keep the water Bowing 
thraugb the ditches under tbeir ooutrsl to the fall capacity of such ditches in times 
of high water. 

Sro, 45. Navigation shall uever in anywise bo impaired hy the operation of this 
Mt, noi shall any vested interest in or to any mining water rights or ditches, or iu 
or to any water or water rights, or renervoira, or dams now used by tbe owners or 
possessors thereof in counection with any raiuiug industry, or by persona purobasing 
or renting the use thereof, or in or to any other property now used directly or indi' 
Kctly in carrying on or promoting the mining industry, ever be adected by or taken 
uDder its provisions save and Oxoept that rights of way may he aoqoireii over the 
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Skc. 46, Hone of the pTOvisioos of this act shall bo oonatrQed as repealing or in 
anywise modifying the proviBions of any other act relating to the nobjeot of irri|t»- 
tiun or water conimieaionera. Nothinf; liereiD contaiiietl shall be dAemnilto aiitUoriKe 
any peraon or peraous to dlTert the waters of any river, creek, stream, canal, or ilitch 
from i(8 channel to the detriment of any peison or persooB having any interest In each 
river.cceek.Biream, canal, or ditch, oi the waters therein, nn less pre v ions compensa- 
tion he aacerlained and paid therefor nnder the laws of this State anthoriEing the 
taking of private property for public naes. 

Chapter XIX. An Act to Amkvd SKcnotie lO, 23, and ii? of FoRBOoiNa Act. 

Section I. Section ten of said act is herehy amended to read ae folloirB: 

Section 10. The secretary of the board of directors mDst.fts soon aa the result is 
declared, enter in the reoarda of gnch board a statement of snoh reenlt, which state- 
ment iiiuHt show — 

First. The whole number of votes cast in the district and in each division of tbo 
district. 

Second. The names of the persons voted for. 

Tbiid. The oface to fill which each person was voted for. 

Fonrth. The number of votes given in each precinct to each of snch persons. 

Fifth. Theunmber of rotes given in each divisionfor the oGHce of director, and the 
uuniber of voles given in the district for the ofBcns of assessor, collector, and treas- 



ir the vacancy shall be filled by appointment of the board of directors. In c 



a vacancy in the office of director the vacancy shall be flUed by appointment by the 
board of sonerviijors of the county where the office of snch board of directors is sitn- 
atrd from the division in which the vacancy oecnrred. An officer appointed as above 
provided shall hold his office until the next regular election for said district, and 
until his snccesaor Is elected and qualified. 
Src. 2. Section twenty-two of said act is hereby amended to read as follows: 
Section 22. The board of directors shall then levy an assessment sufficient to raise 
the annual interest on the outstanding bonds, and at the expiration of ten yeura 
art«r the issoing of bonds by the board must increase said assessment for the ensn- 
iii^ ten years in the followiu;; percentage of the principal of the whole amount of 
blinds then outstanding, to wit: For the eleventh year, live percent. ; for the twelftli 
yitar six per cent. ; for the thirteenth year, seven per cent. ; for the fourteenth year, 
eight per cent. ; for the fifteentli year, nine per cent. ; for the sixteenth year, ten per 
CHUt. ; for the seventeenth year, eleven per cent. ; for the eighteenth year, thirteen 
per cent. ; for the nineleentb year, fifteen percent. ; and for the twentieth year, ajier- 
ceutsge Hoffloient to pay ofF said bonds. The secretary of the board must comiinte 
and enter in a separate column of the assessment book the respective sums in dollars 
and cents to be paid as au assessment on the property tberelo ennmerated. When 
oolleoted the assessment shall be paid into the district treasury, and shall constitute 

a special fund, to be called the " bond fund of irrigation district." In case of 

the neglect or refusal of the board of directors to canso such assessment and levy 
to he made as in this act provided, then the assussment of property made l>y the 
county assessor and the State board of equalisation shall be adopted and shall be the 
basis of usseasiuents for the dislrict, and the lioard of supervisors of the county in 
which the iifQoeof the board of directors is situated shall cause an assejutniuiit roll for 
said district to be prepared, and shall make the levy required by this act in tbo same 
manner and with like efieot as if the same had been made by said board of directors, 
and all expenses incident thereto shall be home by snch distriot. In case of the neg- 
lect or refusal of the collector or treasurer of the district to perfomi the duties im- 
posed by law, then the tax collector and treauurcr of the county in which the office 
of the board of directors is situated must, respectively, perform snch duties, and shall 
be accountable therefor npon their ufbcial bonds as in other coses. 

Sicc. 3. Section twenty-seven of said act is hereby amended to read as follows: 

Section ST. The owner or person in possession of any real estate offered for sale for 

assessments due thernnu may designate in writiug to the collector, prior to the sale, 

what portion of the prnncrty he wishes sold, if less than the whole; but if theowner 

~~ ~ r does not, then the collector may designate it, and the periKin who will 



take the least quautity uf the land, or in ease an undivided interest is assessed tlien 
the smallest portion of the interi'St, and pay the assessments and costs due, including 
two dollars to the collector for the duplicate certificate of sale, is the purchaser. If 
the purcbnser does not pay the assessments and costs before ten o'clock a. m. the fol- 
lowing day the property on the next sale day must be resold for the ai 
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ooste. Bat ID ckM there ie nu puroliaaer in good &ith for tbe same on the (irab ilay 
th»t the property is oSeted for sale, then, when the property is o&ere<l thereafter for 
sale SDd there is nu purchaser hi good faith for the same, the whole amoont of the 

Kropertf- assessed sball lie strnck ofi' to the irrif^ation diB^rict within which sntih 
tnds are situated as the purchaser, aud the dapltoate certificate delivered to the 
- treasarer of the district aud filed by him in Ills office. No charge shall be mode fur 
the dnplicate certificate where the district is the purchaser, and, in Biich case, the 
collector shall make an entry, " sold t^ the district," and he sbatl be credited! with 
tbe amount thereof in his suttlement. An irrigation distriot, as a purchaser at such 
sale, shall be entitled to the same rights as a private fiarctaaser, and the title so ac- 
qnired by the distriot, subject to the right of redemption htjreiu provided, may be 
conveyed by deed, eiecntedand acknowledged byth^ president and secretary of said 
board : Prorided, That authority to so convey must be conferred by resolution of the 
board, entered on lis niinutes, fixing the price at which such sale may be made, and 
eiioh conveyance shall not be made tor a less sujq than the reasonable market value 
of siicb property. After receiving tbe aniouut of assessments and costs tbe collector 
must make out in duplicate a certificate, dated on the day of sale, stating (when 
known) tbe names of the person assessed, a description of the land sold, the amount 
paid therefor, that it woa sold fur assesgmiints, giving the amonnt aud year of tbe as- 
sessment, and specifying the time when the purobaser will be entitled to a deed. 
The certificate mnst he signed by tbe collector, and oue copy delivered to the pur- 
chaser and the other hied in the office of tbe county recorder of the connty in which 
the land is situat«d. 

Chaitek XX. An Act Ahkndatoky of Am> Suppi:ehkntai.. 

Hkction 1. Tbe boundaries of any irrigation district now or hereafter or^fanized 
under tbe provisious of an act, entitled "An act to provide for the organization and 
government of irrigation districts, and to provide for the acquisition of water aud 
ol her property, and for the distribntion of water thereby for irrigation purposes," 
approved March 7, m87, may be changed in tbe manner herein prescribed ; but such 
change of the boundaries of the district shall not impair or aSect its organization, or 
it« rights in or to properly, or any of its rights or privileges of whatsoever kind, or 
nature; nor shall it affect, impair, .or discharge any contract, obligation, lien, or 
charge for or upon which it was or might become liable or chargeable had such 
change of Its boundaries nut been made. 

Sec. 2. The holder or holders of title, or evidence of title, representing one-half 
or more of any body of lands adjacent to the bonndary of an irrigation district, which 



-e contiguous, and which, taken together, constitute oue tract of laod, may fill 
tbe board of directors of said district a petition in writing, praying that the bound- 
aries ftf said district may be so cbangea as to include therein said lands. The peti- 
tion shall describe tbe boundaries ofsaid parcel or tract of laud, and thall also de- 
scribed tbe bouudariesof the several parcels owned by tbe petitioners, if the petitioners 
be the owuera, respectively, of distinct parcels, but such descriptions need not be mere 
particular than they are required to be when such lauds are entered by the county 
assessor in the assessmeut book. Such petition must contain the assent of the peti- 
tioners to the inclusion within said district of the parcels or tracts of land described 
in the petition, and of which said petition alleges they are respectively the owners; 
and it must be aokuowledged in the same manner that couveyances of land are re- 
quired to be acknowledged. 

Skc. 3. The secretary of tbe board of directors shail caase a notice of the filinc ot 
such petition to be given and published in tbe same manner aud for the same time 
that uMices of special elections for tbe issue of bonds are roq^uirnd by said act to be 
published. The notice shall state the filing of such oetitlon and the names of tbe 
petitioners, a descriptiou of the lands mentioned in aald petition and the prayers of 
said petition ; and it shall notify all persona intereateo in or that may bo affected by 
such change of the boundaries of tbe district to appear at the ofBce of said board at 
a time named in saiil notice aud show cause in writing, <f any they have, why the 
obauge in the boundaries of said district, as proposed in said petition, should not 
bo made. The time to be HjMicified in tbe notice at which they shall be required to 
Aow cause shall be tbe regular meeting of the board next after the eipiration of the 
time for tbe publication of the notice. The petitioners shall advance to the secretary 
mffloient money to pay the estimated costs of all proceedings under this act. 

Skc. 4. Tbe board of directors, at the time and place mentioned in the said notice, 
or at such other time or times to which the bearing of said petition may be adjourned, 
shall proceed to hear the petition, and all tbe objections thereto, presented in writ- 
ing by any person showing cause as aforesaid why said proposed change of the bouDd- 
aries of the district should not be made. The failure by any person intei^sted in 
said distriot, ot in the matter of the proposed change of it,B boundaries, toshowoanse. 
In writing, Mafbnsald, Bhall be d«em«a and taken asBnusentonhispaittoaohaiiKe 
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of tlie traundories of the distriot aa prayed for in said petition, or to nucb a ohao^ 
' thereof oa will inclade a part of eaid lands. And the firing of such petition witb Hotd 
board, BB aforesaid, shalllie deemed and taken as an assent on the purt oF each ami 
all of Hiicli peiitioneiH to each a change of said boiiudarius lliut they may inctudo the 
whole or any )>oction of the lands dsecribed in said petition. 

Sec. 5. Tin) Iwatil of dli-ectors, tu whom such pbtitioo is [tresented, may reqaice as 
a uondil.ion preoeileDt to the |rrautiag of the same, tUvtt the iietitiouers shall severally 
pay to HQuh disbriut Huufa lespectiTe sums, oh bearly as theeamecanboeatimattNl (th« 
eevenU amonnts to be det«rniiDed by the board), as said petitioners or tbeii' ;>raotor8 
would have been required to pay to snob district as asseettmentH had sudi land» Iteen 
included in such disirict at the time the same was orif^nally formetl. 

Src. 6. Tlie board of directors, if they deem it not tor the best iuturests of the dis- 
trict tbat a cbanffe of itH boundaries be so mode as to include thereiu the lands uien- 
tioiiud in the petition, shall order that the petition be rejected. But if thoy diseut it 
for the best interests of the duitrict that the boundaries of said diatrict be chaoged, 
and if no person interested in said district or the proposed change of its bonixlaries 
HbowB oanse in writing why the proposed change should not be made, or If, having 
shown cause, withdraws the name, the board may order that the honndarien uf the 
district be so chongoil as to iuclnde theiein the lands meutioDwl in said petitioii, or 
some parb thereof. The order shall describe the boiindariea as chaagod, and shall 
also desaribe the entire bonndafies of the district sa tlie; will be a^er the chalice 
thereof as aforesaid is made ; and for that purpose the board may canae a, aarvey to 
be iriaile of such portions of such boundary as is deemed necessary. 

Sec. 7. If any person interested in said district, or the proposed ubango of its bound- 
aries, shall show cause, as aforesaid, why such boandaries should not be changed, 
and shall not withdraw the same, and if the board of directora deem it for the best 
interest of the district that the boundaries thereof be so changed as to iuclnde therein 
the lands mentioned in the petition, or some part thereof, the board shall ailopt a 
reeolntion to that effect. The resolution Shalt describe the exterior boundaries of the 
tanda which the board ore of the opinion should be included within tiie bonndaries 
of the district when changed. 

Sec. H. Upon the adoption of the resoIutioD luenttoued in the last prucediug sec- 
tion, the board shall order that an election bo held within said district, to determine 
whether the bonndaries of the diatrict shall bo changed as mentioned iri sai<l I'esoln- 
tion ; and shall fix the time at which such election shall be held, and cause notice 
thereof to he gi-ren and published. Such notice shall he given and published, and 
such election shall he held and con d acted, the returns thereof shall be made and can- 
vassed, and the resnlt of the election ascertained and declared, and all things per- 
taining thereto conducted in the manner prescribed by said act in case of a Hi>ecial 
election to determine whether bondaof an irrigation diatrict shall bo issued. The 
ballots oast at said election shall contain the words "For change of boundary," or 
" Against change of bonndary," or words equivalent thereto. The notice of election 
shall describe the proposed change of the bonndaries iu such uiauner and terms that 
it can readily bo traced. 

Sec. 9. Xf at such election a majority of all the votes cast at said election shall be 
gainst such change of the bonndaries of tho district, tbo board shall order that said 
petition be denied, and shall proceed no itu'ther in that matter. But if amajority of 
such votes be in favor of such change of the boundaries of tho district, the board 
shall thereupon order that tbo boundaries be changed in iicconlauce with said resola- 
tion o^topted by the board. The said order shall describe the entii* boundaries of 
said district, and for that purpose the board may cause a survey of such portions 
thereof to be made as tho board may deem necessary. 

Skc. 10. Upon a change of the bonndaries of a district being made, a copj;^ of the 
order of the board of directors orilering such change, certtlied by the president and 
secretary of the board, shall bo tiled for record in the recorder's office of each county 
within which are situated any of the lauds of tho district, and thereupon the district 
shiill be and remain an irrigation district, an fully and to every iuteiit and tiurpoee 
as if the lands which are included in the district by the change of the bonndariea, as 
aforesaid, had been included thereiu at the original organization of the district. 

Sec. 11. ITpon the filing of the copies of the order, as in tho l.tst preceding section 
mentioned, the secretary shall record iu tho minutes of the board the petition afore- 
said; and the said minutes, or a certified copy thereof, shall be admissible in evidence 
with the same oifect as the petition. 

Sec. 12. A guardian, an executor, or an administrator of an estate, who is ap- 
pointed as such Qttder the laws of this State, and who, aa such gnardian, execator, 
or admiuistrator, is entitled to the possession of tbc lands belnngiug to the estate 
which be represents, may, on behalf of his ward or tho estate which he represents, 
Hiiun being thereunto authorized by tho proper court, sign and acknowledge the 
jwtitioi) in this act mentioned, and may show cause, aa in thia act mentioned, why 
the boundaries of the district should not be changed. 
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Sic. 13. Id oaae of the inolUBion of an; land within auy district by prooeedinga 
under this Etot, tbe board of dinichirH uiiiHt, at leant thirty days prior to the next 
succeeding general election, make »□ ordec re-dlviding sach district into live divi»- 
ions, as nearly equal in size as may be practicable, wbiuh aball be ninDbei-ed First, 
Second, Third, Fourtb, and Fifth, and one director shall thereafter he elected hj 
each division. For tbo purposes of elections the board of directors mnst establish 
a conFcuient imoiber of election precioctx iu said disttlctd, and deSne the boundaries 
thereof, which suid precincts may be changed from time to lime, as the board may 
deem necessary. 

Chapter XXI. An Atn- amendatory of ams suppi^buentai- 



govemuient of irrigation districts, and to provide for the acquisition of waiter and 
ether property, and for the distribution of irater thereby for irrigation puriiosea," 
appTOTcd March seventh, one thonaand eight huudred and eighty -seven, niay he 
onangod, and tracts of land which were includeil within the bonndariea of snch dis- 
trict, at or after its organization under the provisions of said act, niay be excluded 
therefrom, in the manner herein prescribed; but neither such change of ttie bcinuila- 
ries of the district, nor snoh exclnsion of lands from the district, shall impair or af- 
fect its organization, or its right in or to property, or any of its rights or privileges, 
of whatever kind or nature ; nor shall it affect, impair, or discharge any oontraot, 
obligation, lien, or charge fur or npoii which it was or might become liable or charge- 
able had such change of its bonndariea not been made, or had not any land been ex- . 
eluded from the district. 

8bc. S. The owner or owners in fee of one or more tracts of land which conetiule 
a portion of an irrigation district, may file with the boanl of directors of the district 
a petition, praying that snoh tracts and any other tmote oontignona thereto may 
be excluded and taken from said district. The petition shall deecribe the boiindarips' 
of the land which the petitioners desire to have excluded from the district, and also 
the lands of each of snch petitioners, which are included within such bonnilaries ; 
but the description of snch lands need not be more particular or certain than is re- 
quired when the lands are entered in the assessment book by the county aenessor. 
Snsh petition must be acknowledged in the same manner and form as is required iu 
ease of a conveyaQce of land, and the acknowledgment shall have the s^e force 
and effect as ovidence as the acknowledgment of such conveyance. 

Sec. 3. The secretary of the board of directors shall cause a notice of the filing of 
such petition to be published for at least two weeks in some newspaper pablished in 
the county where the office of the board of directors issitnated, and if any portion of 
such territory to be excluded lie within another county or counties, then said uotioo 
shall be so published in a newspaper publish od within esoh of said counties j or if no 
newspaper be published therein, thou by postiiig such notice for the same time in at 
least three public places iu said district, and, in case of the posting of said uoticea, 
one of said notices must be so post«d on the lands proposed to lie oxohidod. The 
notice shall state the filing of snch petition ; the named of the petitioners; adescrip- 
tion of the lands mentioned in said petition, and the prayer of said petition ; uti<l it 
shall notify all persons intereeted in or that may be affected by such change of the 
boundaries of the district, to appear at the ofQce of said board at a time namM in said 
notice, and show cause in writing, if any they have, whj the ohauge of the boundaries 
of said district, as proposed in said petition, should not he made. The time to he 

rified in the notice at which they shall be required to show cause shall bo the i«g- 
meeting of the hoard next after the expiration of the time for the publication of 
the notice. 

Sec. 4. The board of directors, at the time and place mentioned iu the notice, or at 
the time or times to which the bearing of said petition may be adjonmed, shall pro- 
ceed to hear the petition and all objections thereto presented in writing by any per- 
son showing cause as aforesaid why theprayer of said petition should lic>t be granted. 
The failure of any person interested in said district to show cause in writing why tbo 
tract or tracts of land mentioned iu said petition should not he oxcludod from said 
district, shall be deemed and taken as an assent by him to the exolusion of such tract 
ertracte of land, or any part thereof, &om said district; and the filing of such peti- 
tion with such board, aa aforesaid, shall he deemed and taken as an assent by each 
and all of such petitioners to the exolusion from snch district of the lands mentioned 
in the petition, or any part thereof. 

8bc. G. The tMiard of directors, if they deem it not for the best interest of the dis- 
trict that the lands mentioned in the petition, or some portion thereof, should be ex- 
cluded from aaid district, shall order that said petition be denied; but if they doeui it 
ntrtbe best inteiestsof the district that the lands mentioned in the petitiou, or some 
Potion thereof, be excluded from the distriot, and if no petBon interwt«d in the di»- 
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triot show cause iti writing why the said landa, or some portion thereof, shoald not 
bo uscluded from the ilistrict, or if, liaviDg shown cause, withdraws the same, and 
alao, if there be no outstanding bouds of the district, thoa the board inay order that 
the lands mentioned in the petition, or sonic defined portion thereof, be excluded 
from the district. 

Sue. 6. If there be ontstandiug bonds of the district, tlien the board may adopt a 
resolntiou tu thu effect that the board dpeniH it to tho bent intersHt of the district 
that the lands mentioned iu tho petition, iir some porliini thereof, should bo excluded 
from the district. The resolution shall describe snch landa eo that the boundaries 
thereofcan roadily Iw traced. Tho h»lderB of such outstanding bonds luay give their 
assent in writing to the effect that they sevarally consent tluit the board may make 
an order by which the lands mentioned iu tbo ri-sulutJun may be excluded from the 
district. The assent must be acknowledged by tbe several holdera of anch bouds in 
the same manner Bud totto as is required iu case of a conveyance of land, and the 
acknowledgment shall have the same force and ofl'ect as evidence as the acknowledg- 
ment of such conveyance. Tho ussent shall be tiled with the board and must be 
recorded in the minntcH uf the board ; and said minutes, or a certified copy thereof, 
shall be admissible in evidence wilh the same effect as the said assent ; bat if such 
assent be not filed, the lioard shall deny and dinmiss said petition. 

Sec. 7. If the assent aforesaid of the holders of said bonds be lited and entered 
of record as aforesaid, and if there be objections presented by any person showing 
cause IIS aforesaid, which have not' been withdrawn, then the board may order an 
election to be hold iu said district t<> determine whether an order shall be made 
excluding said land from the district as mentioned in said resolution. The notice of 
eucb election shall describe the boundary of all lands which it is proposed to exclude, 
aud such notice shall bo published for at least two weeks prior to snch election in a 
uewepai>er published within the county where the office of the boant of directors 
is situated ; an<l if any portion of such territory to be excluded lie within anothec 
county or counties, then said notice shall be so published in a newspaper published 
within each of such counties. Snch notice shall require the electors to ca«t ballots 
which shall contain the words "For Exclusion," or "Against Exclusion," or words 
equivalent thereto. Snch election shall be conducted in accordance with the gen- 
crul election laws of tbe State : Provided, That no particular form of ballot shall 
be required, 

SfiC. 8. If at such election a m^ority of all the votes cast shall be agninst the 
exclusion of said lands from tbo district, tbe board shall douy and dismiss said peti- 
tion and proceed no further in said matter; but if a majority of snoli votes be in 
favor of the exclusion of said lands from the district the board shall thoren^mD 
order that the said lands mentioned in said resolution be exclnded from the district. 
The said order shall describe the boundaries of the district should the exclusion of 
the said lands from said district change the bonndaries of the district, and for that 
ptirnose the board may cause a survey to be made of such portions of the boundaries 
as the board may deem necessary. 

Sec. 9. Upon the entry in the minutesof the board of any of theordetshereinbefore 
mentioned, a copy thereof, certified by the president and the secretary of the board, 
shall be filed for record in the recorder's oMce of each county within which are 
situated any uf the lands of the district, and thereupon said district shall be aud re- 
main an irrigation district as fnlly, to every intent and purpose, as it would be bad 
no change been made in the boundaries of tbe district, or had the lands excluded 
therefrom never constituted a portion of tbe district. 

Sec. 10. If the lands excluded from any district under this act shall embrace tbe 
greater portion of any di^ision ordivisionsof such district, then tbe office of director 
for such division or divisions shall become and bo vacant at the expiration of t«n 
days from the final order of the board, under section eight of this act cxcludiug eaid 
lands, and such vacancies shall be filled by appointment by the board of eupervieois 
of the county where theofiSce of such board is situated from the district at Urji^e. A 
director appointed as above provided shall bold bis office until the next r^olar 
election for said district, and until his snccessor is elected and qualified. 

Skc. 11. At least thirty days before the next general election of such district the 
board of directors thereof shall make an order dividing said district into tive divis- 
ions, as nearly equal in size as may be practicable, which shall be nnmbecod first, 
second, third, fourth, aud fifth, and one director shall be elected by each division. 
For the purposes of elections in snch district the said board of directors mnst estab- 
lish a convenient number of election precincts, aud define the boundaries thereoC 
which said precincts may be changed from time to time, as tho board of direoton 
may deem necessarv. 

Sec. 1*2. A gnardfan, au executor, or an administrator of an estate, who is appointed 
as such under the laws of this State, and who, as such guardian, executor, or admin- 
istratot, is entitled to the possession of the lands beliiDRing to the estate which be 
tepreneDta, may, on behalf of his ward or the estate wfa Iflb he )»ptes^i)t4, upon being 
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tbereto properly ftDtborized b; Ifae proper coart, Htgi 
in this net meatloncd, and may sbow cause, as inlbii 
ariea of tLe disliict abould not be changed. 

Hec. 13. In ease of tbe exclnsion of any lands nnder the provisions of tbis act, tbere 
shall be refunded to any and all iwraonB who have paid any assessment or asaeaBments 
to snob district, or any lands so excluded, any snm oi hudis so paid. Sucb payments 
Hhall be made in the same manner as other olaima against sncb district, and from anch 
fuDd or faods as the board of direotors may designate. 

Chaptbr glsxviii. An act. Supplemkntal. 

Sbction 1. The board ot directors of an irrigation district now or hereafter of> 
gaDJiied under the provisioDs of tbe act entitled "An act to provide for the oTffaaiza- 
tion and guvemnient of irrigation tlistricts, and to provide for tbe acquisition of 
nittei' and other property, and for the distribution of water thereby for irrigation 
puriMwes," approved Marob sevenlb, eighteen hundred and eighty-seven, may com- 
mence a special proceeding, in and by which the proceedings uf said board and of 
said district providing for and authorising tbe issue and sate of the bonds uf said dis- 
trict, whether said bonds or any of tliom tiave or have not then been sold, may be 



iaily examined, approved, and confirmed. 
- ■• "" • - d of dire ■ '■■ ■ ■ -" 



time. 'I. Tbe board of directors of tbe irrigation district shall file in the superior 
court of the county ia nhicli the lands of the district or some portion thereof are 
situat«d ft [letitioD praying, ia effect, tbat the proceedings aforesaid may be examined, 
approved, and confirmed by tbuoonrt. The petition shall Bl,ate the facts showing 
the proceedings bad for the issue and sale of said lionds, and shall state generally 
that the irrigation district was duly organized, and tbat the Drat board of directors 
was daly elected; but tbe petition need not state tbe facts showing such orgonina- 
tioa of tbe district, or tbe election of said first board of directors. 

Skc. :). The court aball fix the time for the bearing of said petition, and shall order 
the clerk of the court to give and publish a notice of the tiling of said petition. The 
nolice sball be given and published In tlie same manner and fur tbe same length of 
time thiit the notice of a special election provided for by said act to determine 
whether tbe bonds of said district shall be issued is required to be given and pub- 
liehei). The notice shall state the time and place fixed for tbe bearing of the petition 
and tbe prayer of the petition, and that any person inl«reRted in tbe organisation of 
said district, or in the proceedings for tbe issue or sale of said bonds, may, on or he- 
fore the day fixed for the hearing of said petition, demur to or answer said petition. 
The petition may bo referred to and described in said notice as tbe petition of the 
bo»ril of directors of irrigation district (giving its name), praying that tbe pro- 
ceedings for tbe issue and sale of the bonds of said district may heexHiuiuod, approved, 
and confirmed by said court. 

Sbc. 4. Any person interested in said district, or in the issue or sale of aaid bonds, 
may demur to or answer said petition. The provisions of the code of civil proce<lnre 
renpectiijg the demurrer and the answer to a veriSed compluiut sbolt be applicable 
to :t demurrer and answer to said petition. The persons so <lemurring to or answer- 
ing said petition shall he the defendants to said special proceeding, and the board of 
directors shall be the pl^ntilT. Every material statement of tbe petition not specif- 
ically controverted by tbe answer must, for tbe purpose of said special proceeiliog, 
be taken as true, and each person failing to answer tbe petition shall he deemed to 
admit as true all the material statements of tbe petition. Tbe rules of pleading and 
prueliee provided by tbe oode of civil procedure which are not incoasistuut with the 
provisions of this act are applicable to tbe spi^cial proceeding herein provided for. A 
motion for a new trial must be made npoii tbe minntesof the court. The order grant- 
ing a new trial ranst specify the isaues to be re-examined on such new trial, and the 
fiudings of the court upon the other isenos shall not be affected by sucb onler grant- 
inK a new trial. 

Skc 5. Upon the bearing of snob special proceeding tbe court shall have power 
M>d jurisdiction to examine and determine tbe legality and validity of, and approve 
anil confirm, eaob and all of tbe proceedings tin the organization of said district 
nndef the provisions of the said act, from and iuolnding the petition for tbe organi- 
zation of the district, and all other proceedings which may affect the legality or va- 
lidity of said bonds, and the order for the sale, and the sale thereof. The court, iu 
inquiring into the regularity, legality, or correctness of said proceedings, must disre- 
gard any error, irregularity, ot omission which does not affect tbe substantial rights 
of the parties to said special prooeodiog; and it may approve and confirm such pro- 
ceedings in part, and disapprove and declare illegal or invalid other and subsequent 
parte of tbe proceedings. The conrt shall find and determine whether the notice of 
tbe Dlinff of said petition has been duly given and pablisbed for the time and in tbe 
manner in this act prescribed. The costs of the special proceedings may he allowed 
and apportioned between all tbe parties, iu the discretion of tbe court. 
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Sac. 6. An appeal from an order grantiog or refoBing a new trial, < 
ment, most be taken by the party aggri«Ted within t»" ^°"'° •ft"" ' 
order ot said j adgment. ' 

COLOEADO IRRIGATION LAWS. 

All peraona who claim, own, of hold a poBitMBory risbt or litle to any land or 
parcel of land lyins within the bonndary of the Stale oiColorBdo, aa defined in the 
ooELstitntion of saia State, wben those olaimB are on tbn bank, margin, or neighborhood 
of any atream of watw, creek, or river, ahall be eutitled to the iiae of the water of 
said Btream, oreek, or river, for the purpose of irrigation and making aaid claima 
available to the full extent of the soil for agrienltoral purposes. General Statntee, 
1711, (1861). 

Nothing in thie chapter contained shall be bo oonstrned as to impair the prior 
vested rights of any will or ditch owner or other person to nee the water of any ancb 

Under the provisions of this act [innwi«iil domain'] private property may be taken 
for private nse, for private ways of neoeesity, for reeervoirs, drains, flnnie«, or ditches 
uu or across the land of others for agrionltoral, mining, milling, domestic, or sanitai; 
purposes. (Session Laws of 1885, pp. 301, 303, 1739.) 

Every person, association, or corporation hereafter oonstmcting or enlarging an; 
ditch, canal, or feeder for any reservoit, for irrigation, and taking water directly fiom 
any natural Btream, and of a carrying capacity of one cnhic foot per second of time 
OS BO constmcted or enlai^eil, shall within ninety days after ^e commencement of 
snoh constraction or enlargement file and canse to be recorded in the office of tlie 
connty clerk uf the county in which ench ditch, canal, or feeder may be aitnateil, or if 
such canal, ditch, or feeiler be aituated in any water district, tn theofBce of the count; 
clerk of sncli [each] connty iu which snch water district may extend, a sworn state- 
ment in writing, Hho wing the nameof snch ditch, canal, or of the reservoir supplied liy 
such feeder, the' point at which the head-gate thereof is sitnated (if it be a new con- 
straotiou), the size of the ditch, canal, or feeder in width and depth and the carry. 
ing capacity thereof in cubic feet per second, the description of the line thereof and 
the time v^en the work was commeoced, and the name or names of the owner or 
owners thereof, together with a map showing the route (hereof, the legal Hubdivisiooa 
of the land, if on snrveyed lands with proper comers and distances, and in case of nn 
enlargement the depth and width also the oarryinecapaeity of tbe ditch enloiged, with 
the width and depth of the ditch, canal, or fe^er aa enlarged, and the increased 
carrying capacity of the same thereby oooaaioned, and the time when such enlarge- 
ment was commenced, and no priority of right for any pnrpooe shall attach to any such 
constrnction or enlargement until record is made, (Sec. 3, p. 163, Acts 1881, 1720.) 

This act shall apply to and affect only ditches, canals, or feeders used for carrying 
water for the purposes of irrigation and for uu other pnr|iOHes whatever. (Sec. 3, p. 
162, Acts 1881, 1731.) 

Any company formed under the provisions of this (corporations) act, for the pur^ 
pose of constmcting any ditch, flume, » • * shall, within ninety days from the 
date of theii certificate, commence work on snch ditob, flume • • * line as shull 
be named in the ceitiiiuate, and shall prosecute the work with due diligence until the 
same is completed, and tbe time of completion of any snch diteh • ' • Hue shall 
not bo extended heyond a period of two years from the time work was commenced as 
aforesaid ; and any company failing tn commence work within ninety days from tbe 
date of the certificate; or failing to complete the same within two years from the time 
of commencement as aforesaid, shall forfeit all right to the wat«r so claimed, and tbe 
same shall be subject to be claimed by any other company ; the time for the comple- 
tion of any flume constmcted under Uie provisions of this act shall not be extended 
beyond a period of four years : ProDidtd, This section shall not apply to any ditcb or 
flume • • • constructed throngb and upon any grounds owned by the oorpcra- 
tioD : -ind provided fiirther. That any company formed under the provisions of this 
act to construct a ditch for domestic, agricultural, irrigating * -' ' puipoees, c 
any or either thereof, shall have three years from the time of oommenoiDK wort 
thereon within which to oompletethe same, but no longer. (Sec. 296(106), pp. 179,80, 
G. I..,3U.) 

All persons on the margin, brink, neighborhood, or precinct of any stream of wal^r 
shall have tbe right and power to place upon the bank of said stream a wheel or ntb«r 
machine for the purpose of raising water to the level required fbrthe pnrpose of irri- 
gation. (See. 8, pp. 68, 69, Acts 1861 ; see. 6, p. 364, R. S. ; sec. 137T (6) p. 516, G. t.. 
1727.) 

All persons who shall have ei^oyed the use of the water in any natnral stream, for 
the irrigation of any meadow laud, by the natnral overflow or operatioo of the water 

* All these acts took efiect from and after their passage. 
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of suchBtreun, diall, ia case the diminiahiDgof tha watec Bupplied I'roni each Htroam 
from any oaDse preveqts Baoh irrigation therefrom in as ample » manner as formerly, 
have right to conatraot a ditch for the irrigation of snch meadow and to take water 
from BDoh stream therefor, and hiB, her or their right to water throngh snch diteh 
Bhall have the some priority aa thoosb Buch dit«h bad been oonBtrncted at the time 
he, she or they first ocoapied and uBed auch land aa meadow ground. (Sec. 37, p. 106, 
Acta 1879, 17a3.) 

In case the channel of any natural straain shall become bo cut out, lowet«d, tamed 
aside or otherwise changed from any oauee aa to prevent any ditch, canal, or fetid«r 
of any ri'servoir from receiving the proper inflow or water to which It may be entitled 
from snch natural stream, the owner or owners of sacb ditcb, canal or feeder shall 
hare the right to ostend the head of such dtteb, canal or feeder to sncb distance ap 
the stream which st^plios the sEKne as may bo necessary tor securing a safficient 
flow of water into the same, and for that puTposcahall have the saine right to main- 
tain proceedings for condemnation of right of way for eoeh extension as iu case of 
conetriioting a new diteh, and the priority of right to take water from such stream 
through such diteh, canal or feeder, as to any such ditch, canal, or feeder, shall re- 
- ' unaffected in any respeot by reason of such oxtenaion : Provided, hoiomer. That 



ancfa extension Bhall interfere with the complete nae or enjoyment of any other 
«h, canal of feeder. (Sec. 1, pp. 161, 163, Aeta 1881, 1719.) 

purpose of hearing, o^ndicatiug, and settling all questions conoemiug the 



Srtortty of appropriation of water between ditch oompaniea and other 
itcluis drawing water for irrigation pnrpoaea from the aanie stream or ite tributaries 
within the same wat«r district, and all other queatioua of law and ijaestiona of right 
growing out of or in any way involved oi couneoted the.rewith, jurisdiction ia hereby 
Tested exclnatvely in the district court of the proper county; bnt when any water 
district shall extend into two or more oonntioa the diatrict court of the county in 
which the firat regular term after the 1st day of December in each year shall soonest 
occur, according to the law then in force, shall be the proper coart in which the pro- 
ceedings for said pnrpoae, as hereinafter provided for, shall be commenced; but 
where said proceediuga shall be ouoe oommenced by the entry of an order appoint- 
ing a referee in the manner and for the purpose hereinanei in this act provided, suoh 
court shall thereafter retain exolnaive jurisdiction of the whole subject until final 
adjudication thereof ia had, nutwithstandiug any law to the contrary now in force. 
(goo. 19, pp. ay, 100, Acta 1879, 1763.) 

In order that all parties may be protected in their lawful rights to the use of water 
for irrigation, every person, association, or oorporation owning or claiming any inter- 
ebt in any ditch, canal, or leeervoir, within any water district, shall, on or before the 
let day of June, A. D. 1881, file with the clerk of the district court having jiirisdio- 
tion of priority of right to the use of water for irrigation in snch water district a 
statement of claim, under oath, entitled of the proper court., and in the matter of 
priorities of water righte in district number * * * , as the coae may be, which 
abatement shall contain the name or names, together with the post-office address of 
the claimant or claimants claiming owuetship, as aforesaid, of any snoh diteh, canal, 
or reservoir, the name thereof (.if any), and, if without a name, the owner or owners 
shall choose and adopt a name, to be therein stated, by which such diteh, canal, or 
reservoir sliall thereafter bo known, the description of such ditch, canal, or reservoir, 
as te location of head-gate, general course of ditch, the name of the natural stream 
from which such diteh, canal, or reservoir draws its supply of water, the length, 
width, depth, and grade thereof, an near as may he, the time, fixing a day, month, 
and year as the date of the appropriation of water by original coustruction, alijo hy 
any enlargement or extension, if any auch thereof may have been made, and the 
amount of water claimed by or under auch construction, enlargement, or extenaiou, 
and the present capacity of the diteh, canal, or feeder of reservoir, and also the num- 
Iwr of acres of land lying under and being or proposed to be irrigated by water &om 
anch ditch, canal, or reservoir. 8aid statement ahall be signed by the prgper party 
or wirtiea. (Sec. 1, pp, 142, 143, Aote 1881. 1763.) 

The secretary of state shall, without delay, after the passage of this act, canso a 
certified copy of the foregoing section, giving the date of the approval of this act, to 
be published iu one of the public newapapers pnbliahed in auch county in which part 
or portion of any water district ia or ahall be eatabli^ed hy law at the time of such 
pnblioation ; and aaid section 1 shall be published, as aforesaid, once in each and 
every week continuously in said paper until said 1st day of Jnce, 1381, and in case 
la (he mean time any one of said papers shall cease to be published, then such publi- 
cation shall be made in some other paper in same county (if any), and on conclusion 
of Bueh publication such publisher of such paper ahall deliver to tbe secretary of 
state hia sworn certificate of publication in duplicate, showing that anch publication 
UBS been made in hia paper in compliance with the preceding section hereof, and 
stating the fiist and lost day of such publication ; and he shall thereupon be entitled 
te receive from the aeoretory of state a oertiflcate of the amount due him fbr Bocb 
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publication, on prmealation of which to the UDditor of state he ah»ll draw his war- 
rant for the dmauni in favor of the holder on the State treaanrer, who shall pa; the 
same aooordinft to law. (Sec. 3, pp, 143, 144, Acta 18Ht, 1764.) 

When at any time after the 1st day of June, A. D. 1)^1, any one or more persoes, 
aaaociatioDH, or corporations, interested as owaerH of any ditch, canal, or reservoir io 
any wster district shall preseot to the district oonrt of any coooty bavtng jarisdic- 
tiou or priority of rights to tbe use of water for irrigatioD iu snch water district ac- 
cording to the provisiona of (aec. 19.0.8.,17(tS) ao act entitled "An .ictturegntate 
the use of water for irrigation and providlngforsettlingthepriority of rights tliureto. 
ftud for payment of the expenaea thereof, aod fbc payineot of all costs and ex|ieQHOs 
incideot to aaid re^alation of use, or to the judge thereof in vacation, a motion, pe- 
tition, or application in writing, moving or praying said coart to proceeil to an adjn- 
dioation of the priorities of riBhta to use of water for irrigation between the several 
ditches, oaDabi, and rcsorvoirs in such district, tbe conrt, or judge thereof in vaca- 
cation, shall, without unnecessary delay, in oasehnsliall aoeio it prrtcticalilu to pro- 
coed in open court, as prayed for, by an order to be entered of record upon micli mo- 
tion, petition or application, appoint a day in some regular or special tiTin of fuilil 
eonrl forcominencing to hear and take evidence in sncli adjudication, at wbicli time it 
shall be thedntyof the conrt to proceed to hear all evidence which raay.be off ered by or 
on behalf of any pereou, association, or corporation interested in any ditch, caaal, or 
reaervoirinsnohdistriot, either as owner or oonsTtmer of water therefrom, in support of 
or agalnat any claim or clalmH of priority of appropriation of water nude by means 
of any ditch, caual, or regervoir, or by any enlargement or extenHioo thereof in sucli 
district, and consider all such evidence, together witli any and all evidence, if any, 
which may have been heretofore offered and taken in sncli district in the same mat- 
ter by any referee heretofore appointed under the provisions of said act above herein 
mentioned, and also tbe arguments of parties or their connsol, and shall ascertain 
and Qnd from snch evidence, as near as may be, the date of the commencement nf 
ancL ditcb, canal, or reservoir, together with the original size and carrying capacity 
thereof as originally constmcted, the time of the commencement of each cnlargemeot 
or extension thereof, if any, with the increased capacity thereby occasioned, thu 
time spent suvcrally in such construction and enlargement, or extension and ru-en- 
largement. If any, the diligence vrith which the work was in each cose prosecuted, 
tbe nature of tbe work as to diffionlty of construction, and all such other facts ns 
may tend to sliow tbe compliance with the law, in acquiring the priority of right 
claimed fiir each snob ditch, canal, or reservoir, and determine the matters not in evi- 
dence, and make and canso to be entered a decree determining and establishing the 
several priorities of right, by appropriation of water, of the several ditches, canals, 
and reservoir [reservoirs] in auch water district, concerning which tcatimnny shall 
have been offered, each according to the time of ita said constrnotion and oulargo- 
meiit or onlargemonts or estfinsioas, with the amount of water which siiaU bo held 
to have boen appropriated by such constrnotion and enlargements or extensions, 
describing such amount by cubic feet per second of time, if the eTideuoe shall show 
anfflcieut data to ascertain auch cubic feet, and If not, by width, depth, and grade. 
and snch other description as will most certainly and conveniently snow the amonnt 
of water intended ns the capacity of such ditch, canal, or reservoir, in such decree. 
Said court ahali fnrther order that oach and every party interested or claiming any 
each ditcb, canal, or reservoir shall receive from the clerk, on payment of a reason- 
able fee therefor, to be fixed by the court, a oertiticato under seal of the coart shelv- 
ing the date ordatos and amount or amounts of appropriations adjudged in f^vor of 
such ditcb, canal, or reservoir under and by virtue of tbe conatrnction, extension, 
and enlargements thereof severally; also speci^ing the number of aaid ditch and ot 
each priority to which the aame may be entitled by reason of auch oonatmotion, ei- 
tenaion, and enlargements. (Sec. 4, pp. 144-5-6, Acta 1881. J 

The holder of snch oertifioate shaU exhibit tbe same to the water commissioner of 
the district when be commences the exercise of his duties, and as such water commie- 
sioner shall keep a book in which sball be entered a brief statement of the contents 
of such ceitidoate, and which shaU be delivered to bis successor, and said certiflcate, 
or statement thereof in bis book, shall be tbe warrant of anthority to said water 
oommisaioner for regulating the flow of water in relation to such ditch, canal, ot res- 
ervoir. Said certiflcate shall be recorded, at tbe same rates of charges as in cases oC 
deeds of conveyance, in tbe records of each county into which the ditch, canaI,or 
reservoir to which snch certiflcate relates shall extend ; and said certiAoate or 
said record thereof, or a duly certified copy of snch record, sball be prima facie evi- 
dence of 80 much of said decree as shall be recited therein in any suit or proceediug 
in which the aame may be relevant. (Sec. i5, pp. 146—7, Acts 1881, 1767.) 

Notice shall be given by the clerk of said court of the time so appointed by pnb- 
llshing the same in one pnbtio newspaper in such county int« which snch water dis- 
trict may extend, wbiob notice shall be so published in such p&per once in each we^ 
■ntilfbursncoeBsive weekly publications shall have been made, the lost of which shall 
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beon adayprevioui totheda; appoiDted a« ftfucesaid. Said notice shall oontain a 
copy of aaid order, and Bhalt notify all pHrgoaa, a«eociatio,Dij, and cor^oratioDB inter- 
eoted as ownuti in any ditab, canal, or reaervoir in enoh natur district to apjiear at 
said coart at tbe time ho appointed aadtile a atatenient of claim under oath, in oaae 
ua stateuient has beeu before filed by bini, bar, or them, showing the ditob, canal, or 
reservoir, or two ot more sucb, ia wbioh he, she, or they olaiiu an interest, together 
vith (be names of all the owners thereof, which statement may be made by any one 
of the owners of gnch ditob, caual, or reaervolr for aud. in behalf of all ; and also that 
all persons interested as owners or oanaumers may tbeo and there present his, her, or 
theirproofs for oi against any priority of right of water by appropriation songbt to 
be shown by any party by or throaKn any saob ditob, canal, or reservoir (either as 
owuer or oouaamer of water drawn therefrom). Ten printed oopies of said notice 
shall alho be posted in tea public places ia aach water district not less than twenty 
days before tlie day so aupoiated, which copies shall be so jiosted by the party or 
parties moving the a^jadicatiou. (Seo. 6, p. 147, Acts ISai, 1768.) 

Proof of the proper publication of said aotice ur notices in said pablic papers diall 
consist in such ease oftlie sworn certitlcate of the pablisber of auchnewBpapBr,Hbow- 
iug tlie pnblication to have been made in accordance with the prorisionsof section 3, 
of this act, whieh certificate shall bo procured by the party or parties moving the ad- 
JDdicalioa at his or their espooee, and on said certificate being filed the clerk shall 
outer the amount of the printer's fee therefor as costs advanced by the party pro- 
cnrin" the same, wbioh snm shall be counted to hie, her, or their credit in distribution 
of 0. - ■^-- '-'-■- -'--J _^_.-= _._,_._,._, ^. ......._ _-,.__,._, 

tlie oath, showing when, where, and how said copies w 
Aotslasl, 1769.) 

Tbe patty or parties moving snob a^ndioation shall oanse a printed or written 
copy of the notice aforesaid, published as aforesaid, to be served on every person, as- 
Hociatlon, or corparation shoviu by the statemeat of claim on file, aa provided in sec- 
tion 1 bereoff which service shall be made within ten days from the time of tbe first 
publication by tbe clerk, by any credible person certified by said clerk or referee to be 
sncli, by delivering such copy as aforesaid to (he person to be served, if snob person 
by dae diligence can be found in the coo&ty of his rosidence. If such fiersoa can not 
be fonnd, as aforesaid, then by leaving snch copy at bis or her asuat place of resi- 
dKnce, if he or she have snch residence, in charge of some person of thu itiw of fbnv- 
1*011 years or over there residing ; and on any corporation by delivering tbe copy ti> 
tlie presidunl, or vioe-piesideut, or secretary, or traosurer thereof, or tbe manager or 
sit peri nteudent in charge of their ditch, canal, ot reservoir, or authorized agent or at- 
torney, or by leaving such copy at the office oi usual place of business of such cor- 
piiration, and the proof of such service shall be made by affidavit of the person or 
persons serving said copies, showing when and how such service has been made on 
such party. In case of parties not served in any manner as aforenaid the clork shall 
deposit in the post-office, duly inclosed in as envelope with tbe proper postajiie stamp 
thereon, a co^y directed to (he address of snob pai'ty, shown in the stat-cmeiit of 
cliiiut aforesaid, tiled by bim oi hei nnder section 1 hereof. (Sec. 8, pp. 148-9, Acta 
1881, ITTO,) 

Tlie court, in making such decree, aa aforesaid, shall number tbe several ditoheeand 
canals in the water district couoeming which adjudication is maite iu cousociitive 
order, according to priority of appropriation of water thereby made by the original 
coastmctiou thereof; as near as maybe, having reference to the date of each decree aa 
rendered, and shall also number the reservoirs in like manner separately f^om ditches 
and canals, and shall further number each several appropriation of water consecu- 
tively, beginning with tbe oldest appropriation, without respect to the ditches or res- 
ervoLfH by means of which such appropriations were made ; whether such appropria- 
tion shall have been made by means of construction, extension, or enlargement, which 
number of each ditch, canal, or reservoir, together with the number or numbers of any 
appro priatiouB of water held to have been mode by means of the constrnotion, exten- 
siou or enlargement thereof, shall l>e iucorporatod in said dei^ree and certificate of the 
clerk, to be issnud (o the claimants, as provided in sectiou 1 of this act. so us to show 
the order in priority of such ditob or canal ; aud of such reservoir, and also of such 
successive appropriation of water pertaining thereto, for the information of tbe wat«r 
coram issi oner of tbe district in distributiug water, such numbering to be as near as 
may he having reference to date of decrees as rendered. (See. 9, p. 149, Acts IttNl, 

If for any cause the judge of said court shall deem it impraotioable or inexpedient 
to proceed to bear such evidence in open court, be shall, instead of (he order men- 
tinned in section 4 of this act, make and cause to be entered of record an order ap- 
pointing some discreet person, property nnalified, a referee of said court, to whom 
shall be referred tbe statement of claim aforesaid on file iu said matter, the matter of 
taking evidence and reporting the same, making an abstract and findings upon the 
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aame, and preparing a decree in eaid adjudication ; and also in case of an; water dis- 
trict in which a releree has boen b«retofore appointed, and evidence taken by him 
nader the proviBions of the uot, the title of which i» recited in eection 4 of thiit act ; 
aooh evidence to already taken, together with the abitraot thereof and report of the 
ipferee who took the aanie, ahull he also referred to said referee, to l>e appointed aa 
aforesaid, and he shall proceed with hig dutiee aa bereiQaft«r provided, nrat taking 
an oath [of] ofilce, snch as ia required to be taken by referees in other oaaea onder the 
pioviaions of the code of civil procedure. (Sec. 10, pp. 149-60, Acts m81,1772.) 

Said referee shall prepare and publish a notice oontainin); a copy of the order ap- 
pointing him, in which notice be shall appoint a time or times and place or places 
snilable and convenient for the claimants in snch water districts at wliich he will 
attend for the pnrpoee of hearing and taking evidence touching the priority of right 
of the several ditches, canals, and reservoirs lu said district, and noticing all personH, 
aasociatiouH, and corporations iut«Teeted as owners or consQmers of waters [wal«r] to 
attend by them selves, their agents, or attorneys, at the times and places appointed in 
said notice, and notifying such owners to then and there file a statement of olum in 
case snch stalenieot has not been already filed nnder the provisions of sootion 1 hereof, 
such as meuticmed in sootion 6 hereof, and present their proofs tonching any priority 
of right olaioied by tliem for any ditch, canal, or reservoir In said district, which 
notice shall ho published in same manner and times and in all ree^ts according to 
the pcovisioiiB for publication of the newspaper notices oieotioned in section 6 of tbii 
act, and proof of snch publioation shall be made in the same manner as is provided to 
section 7 of this act ; and be shall also postten or more printed copies of such notice in 
ten or more public places in said district, which copies shall be so posted at least 
twenty days l>efore tlie time of oommeneing to take said evidence. (See. 11, p. l&O, 
ActolBBl, 1773.) 

Proof of the posting of said copies shall be made by the affidavit of said referee ur 
other person certified by him to be a credible witness, which shall show wheit, where, 
and how the said copies were posted, and shall be filad by bim with hie report. (Sec. 
la, p. IGl, ActslHHl.) 

Said rel'eree shall attend at thelimes and places mentioned in his said notice, for the 
purpose therein mentioned ; and all persons, associations, cboosing to do so, ami 
being interested as owners of or consumers of water from any ditcb, canal, or reser- 
voir in said district, and may also attend by themselves, their agents or attorneys. 
Iiefore said referee, at some one or more of said times and places so appointed, ami 
shall have right to offer any and all evidence they may think advisable for their in- 
terests in tbo matter to he adjudicated, as well in districts in which evidence lisa 
l>een heretofore taken as in other districts. Allsnch evidence as has been heretofore 
tiiken, if any, in snob district, shall be kept present by said referee, subject to io- 
M|>eotion by any party desiring to examine the same for purposes of the investigatiou. 
(Sec. 13, p. 151, Acts laril, 1776.) 

Biiid referee shall have power to administer oaths to all witnesses, and to issue 
nillipo3nas for witnesses and subpumas dueee lecitin, which subpcenas may be served by 
any party, or constable, or sheriff, or dopnty sheriff, and may require witnesses to ap- 
pear at any of the places appointed by said referee for taking evidence. He slinll 
permit all witnesses tobeeiauiinedbytheparties calling them respectively, and to be 
ciU)H-u^amined by any party interesteil, and he shall take all testimony in writing, niid 
note all olijectioos nffered to any part of the testimony taken, witli the canse assiguvil 
for the objection, and shall proceed in all other respects as in case of taking depositious. 
He shall certify all iKwks and papers offered by any one in his own behalf, and pru- 
serve them with the testimony oflerud concerning the same, and in case of )n>uka 
and papers oA'ered in evidence, which shall not be under the control of the party 
ilesiriiig the evidence for which snch books may be otl'ered, said referee shall tiiiike a 
true copy of the partsdemandedand certify the same, and preserve the same, togetliBr 
with the evidence offered concerning the same and concern lug said books and papen, 
as part of the evidence in the matter. (8ec.l4,pp.lril-2,Aota ia*l, 177C.) 

No iwmon, association, or corporation willfully refusing to produce any bnnk in 
paper, if in bis or their power to do so, when rightfully demanded for e!:BUiinali<>ii 
and copying, shall be allowed the benefit of any testimony or proofs in bis, her, ot 
tbeir behali, in making final adjudication, if the conrt shall he satisfied, from all tlio 
evidence shown concerning such refusal, that the same was willful. (Sec, 15, p. 103, 
Acts 1881, 1777.) 

Said referee shall also examine all witnesses to his own satisfaction, touching stiy 
pi'int involved in, the matter in question, and shall ascertain as far as possibra Ite 
date of the commencement of each ditcb, canal, or reaervoir, with the original Biz« 
and carrying capucity thereof, the time of tiie conmicn cement of each enlargement 
thereof, with the increased carrying capacity thereby occasioned, the h'ngth iiftiiii' 
spent in such oonstrnction or enlargement, the diligence with which Iho work wm 
proseeuted, the nature of the work as to difficulty ot censtrnction, and all such otlior 
facts as may tend to show compliance with the law in acquiring the priority of rigbl 
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such several appro priatto as took oQeot. (sec. 16, p. 153, Acts 1881, 1T73.) 

£veif pereoD present before said referee at any time wboo he shall be engaged in 
hoariAg testimony, who shall willfully disturb the proeeedlDgs; anil every person 
wbo shall willfully refase or negleot to obey the subprana i8auc<l by 8iiid Toforoe, 
wbeu bis lawful fees shall be tendered him fur his attendance before tlie referee, 
atutll bo guilty of oontuiiipt of the oonrt appointing such referee, and on complaint, 
nnder oath of tbo referee or other person, before the said distriut court, or judge 
tbereof in vacation, maybe brought before the oonrt or judge and dealt with aocord- 
ingly, (See. 17, pp. ISa-'J, Acts 1881, 1779.) 

Every witneas who shall attend before said referee ander aubpoean, by request of 
any party, shall be entitled to the same fees and mileage as witnesHea before the 
district court in- tbe connty in nbich he shall so attend, and shall be paid by the 
party requiring b!s testiwooy. (Sec. 18, p. 153, Acts 1881, 1780.) 

The said referee shall take all the testimony offered, and for that purpose shall 
$;ive reasonable opportunity to all parties to be heard, and ,uiay at any place, when 
the time limited thereat shall expire, adjourn the (artbet taking of testimony then 
proposed or dcairiHl to be offered to tbo next place In order according to hut said 
published appointments, and at the last place may oontiuijie until alt testimony shall 
be taken or make further appaintments at any former place or places as may seem 
beat and most convenient for all parties, giving reasonable notice thereof. (Seo. 19, 
p. 15.1, Acts 1881, 1781.) 

Said referee, upon closing the testimony, shall proceed to oarefnllir examine the 
same, together a itli all testimony and prooQ whicb may have been heretofore taken 
by any former referee in the same district, if any such shall have been takeu under 
the provisions of aaid act, the title of which ia recited in section 4 of this act ; 
he shall make an abatract of all the testimony and proofs in his possession couoorniug 
eu^h ditch, canal, and reservoir separately, and shall number each ditch and canal 
in order, and likewise each reservoir, each class oonaecutively, and also number the 
several sppi-opriations of water shown by the evidence, all in manner and fonu as 
provided iu section 9 hereof, and shall make a separate finding of all the facts 
conneoled with each ditch, canal, and reservoir, touching which evidence shall have 
been offered ; and he shall prepare a draught of a decree in accordance with his i^aid 
findings, in substance the same as the decree mentioned in section 4 of this act, 
and conformable also to tlie proviaiona of sectjon 9 hereof, ao far as the same are 
applicable, which decree, so prepared by him, shall be returned with his ruport to 
the court, and ho shall file hia report with aaid evidence, abstract, and findings, and 
said decree, with the clerk of the court, and inform the judge of ao doing without 
delay. (Sec. 20, pp. 153-4, Acts 1881, 178'2.) 

Upon the filing of said report the court, or judge thereof in vacation, shall cause 
au order to be entered aettiug some day iu a regular or special term of said court as 
soon as practicable, when the court will proceed to hear and determine the report, at 
which time any party Intercated may appear, himaelf or connsel, and move exceptiuus 
to any matter in the findings or decree made by said referee, and after hearing the 
same thefunrt shall, if the decree reported be approved, cause the same to be entered 
of record, or otherwise such modifications thereof, or other decree as shall be found 
just and oomformablo to the evidence and (he true intent of this act, and to so much 
of any and all former laws of the State as shall be adjudged consistent herewith. 
(Sec 21, p. 154, Acts 1881. 1783.) 

No claim of priority of any person, association, or corporation, on aooouut of any 
ditch, cr^nal, or reservoir, as to which he, or she, or they, shall have failed or refused 
Ut offer evidence under any adjudication herein provided for, or heretofore ptoviiled 
by this act, the title of whicb is recited in section 4 hereof, shall be regarded by 
any water commiasioDer in distributing water in times of scarcity thereof, until such 
time as auch party shall have by application to the court havine jurisdiction ob- 
tained leave and made proof of tbo priority of right to which such ditch, canal, or 
reservoir shall 1)0 jnstly entitled, which leave stialt be granted in all cases npoQ 
terms as to notice to other parties interested, and on payment of all costs, and upon 
affldavite or petition sworn to, showing the rights claimed, and the ditches, canals, 
and reservoirs, with the uanes of the ownetB thereof against which snch priority ia 
claimed, nor until a decree adjudging such priority to such ditcb, canal, or reservoir 
has been entered, and certilicate, such oa mentioned in section 4 hereof, shall have 
been iasne<l to claimant and presented to the water commissioner. (Sec. 22, pp. 
154-5, Acta 1861, 1784.) 

Bvery party intereated shall have the right to complain to the court of any act of 
^Iful neglect or oppression en the part of the aaid referee iu exercising his poweia 
under this act, whereby suob party shall have been aggrieved, either by refusal of 
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■aid rofotee to he»ror take evidenoe offered, orbypTeTentingreasoaableopportniiit}' 



Q fault; otherwise, in oase of accident or mistake, costs shal! be awarded ua to tbe 
onrt shall seem just. (See. S3, p. 155. AoU 1881, 1785.) 
TLe district court, or Judge itioreof in vaoatioD, shall have power to make all 
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orders and rules consistetit with this act which may be fonnd neoessaiy and expedi- 
ent, from time to time dnring the proKrcM of this case, for carrying .oat the intent flf 
tills Hot, and of all parts oonsistent therewith of tJie said aot, the title of whiob is 
rttcited in section 4 hereof; as well as teaching the proceedings in ooart, as of the 
acts and doings of said referee, fbr the purpose of Booming to any party aggrieved 
by the acts of said referee or unv proceeding of the coart, oppoitnnity for redress; 
and this aot shaU be construed liberally in all conrt^ in favor of seoaring to all per- 
sooB interested the Inst determination and protection of tbeic rights. (Sec. S4, p. 
155, Acts 1881, 1766.) 

No peiBODB, associations, or oorporation repreaenting any diich, oanal, or reserroir, 
shall be permitted to give or offer any evidence before said referee nntil lie, she, or 
they shall have filed a statement of claim iu anbatance the same in all resitects as is 
reqnjred to be filed under the provisions of section I hereof. (Sec. 29, p. 155, Acts 

laai, 1787.) 

The distriot conrt, or Judge thereof in vacation, ehall have power to order, for 
good uanse shown, and upon terms Just to all parties, and in such a manoet aa may 
seem meet, a re-argument or review, with or without additional evidence, of any de- 
cree luade under the provLjions of this act, whenever said court or judge stiall Hnd 
fruHi the oaaae shown for that purpoeeby any party or parties feeling aggrieved, that 
the ends of jastice will be thereby promoted; but no such review or re-argnment 
shall be ordered unless applied for by petition or otherwise within two years from 
the time of entering the decree oomplained of. (Sea. 38, p. 156, Acts 1881, 1788.) 

Any party or parties representing any diteh, canal or reservoir, or aay number 
of parties representing two or more ditehes, canals, or reservoire, which ore affected 
in common with each other by any portion of such decree, by which he or she or th»j 
may feel aggrieved, may have an appeal from said district court to tbo supreme 
court, and in such cose the party or parties joining, desiring an appeal, shall be the 
appellants, and the parties representing anyone or more ditches, canals, or reservoirs 
affected in common adversely to the interests of appellants shall be Cbe appellees. The 

Sarty or partiusjoiniug in such appeal shall file a statement in writing, verified by affi- 
avit properly entitled in such cause in the district court, which statement sfaallsbav 
that the appellants claim a valuable interest in the ditch, canal, or reservoir, or two 
or more of such, which are affected in common with each other by some t'Ortion of 
suid decree; also stating the name or names, or otherwise the description of the sane, 
and the name or names, or otherwise the description of any one or more other dTtobea, 
canals ["''1 reservoirs, which by said decree derive undue advantage in respect of 
priority as agaiusb that or those represented by appellants ; and also setting forth the 
name or names, of the party or parties olaiming such other one or more ditches, causla 
or reservoirs, afiei^ted iii common by said decree adversely to the interest of appellaut 
or appellants, and praying that an appeal be allowed against snob other parties ns 
appellees. If the cuutt or fudge in vacation, on examination, And such statement iu 
accordance with the statements of claim filed by the parties named asappelleea, men- 
tiooed insectlou 1 of this aot, he shall approve the same andmakean order to be pre- 
pared and proseuted by the appellante allowing the appeal and showing the name or 
Qainos of the appellante ami apiiellees, with the name or names or description of the 
one or more ditches, canals, or reservoirs claimed by the party or parties appellant 
and appellee, as shown by their several stutemonts of claim filed as aforeeaid, befbre 
the taking of testimony, and fls the amount of the appeal bond, which bond shall be 
executed by one or more of appellants, as principal or principals, and by sufilcieDt 
secorities, and approved by the court or Judge in vacation, and shall be conditioned 
for the payment of all costs which may be awarded against the appellants or any of 
them iu the supreme conrt. (Sec. a7, pp. 156-157, Acts 1881, 1789.) 

The order last aforesaid shall be entered of record, and the appellant or appeUsnta 
shall cause a certified copy thereof to be sefved on each of the appellees, by deliver- 
ing the same In him or her, if he or she may l>e fonnd, or otherwise serving tbe same 
in manner the same as may be at the time provided for serving summons from the dis- 
trict court by the laws then in force, and shall also cause the said order to be pub- 
lished in the same manner as the notices required to be publtsbed by the referee men- 
tioned in section U of this act, and proof of the publication in any newspaper shall 
be the same as in cose of said referee's notice, and proof of the posting of the ten 
prluted copies in the district shall be by affidavit of the parties posting tbe same, 
witli the certificate of the clerk of the district conrt appealed from, that the aCBaut 
is a knowu and credible person. (Sec. 28, p. 157, Acts 1881, 1790.) 

The appellant or appellants shall file the transcript oi record of the distnct cDsn 
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with the oVerk of the Buprepie court at anjr lime wlthio aix mooths after the appeal 
shall be alh>we(l as aforesaid. Oul; so mnoh of the decree appealed tram, aud bo luuch 
of the evideoce as shall alteot the approprlatioua of water olaimed by iiieauH of the 
oonatruction or enlaTgeroent or re-enlargemeut of the several ditches, oanalu, and res- 
ervoirs QiaDlioDed in the order allowing the appeal, need be oopied into the bill of 
exceiJtions. (9oq. 29. pp. 157-158, Acts 1881, 1791.) 

The supreme conrt, on disinissal of such appeal, or on afflnaing or reversin); the 
parte of the decree appeuluil from, in whole or iti part, shall award eost^ as in itsdi*- 
eretioD shall he found and held to he ei^nitable. (Sea. 30, p. IBS, Acts 1H81, 1792.) 

The saprome conrt, in all cases in which jndgment is rendered, and any part of the 
decree appealed from is reversed, and in winch it may be practicable, shall make saoh 
decree in the matters iavalved in the appeal as should have been made by the diatrict 
court, nr direct in what manner the decree of that court should be amended. (Sea- 
Si, p. L-iH, Acta 1881,1793.) 

The said proof of the service and publication of said order allowing the apfNl^ 
shsll he filed with the, clerk of the supreme conrt within sixty days after the making 
of said order, and if not so Bled the supreme court shall, on motion of the appellee 
or auy of the appellees, at an; time after such default in filing said proof, and before 
the said proof shall be filed, dismiss each appeal, aud if the transcript of record be 
not Aled within the time limited by section 29 of this act, each appeal shall, on 
nioticu, be dismissed. After the fitine of th« record and proof of service aforesaid 
the canse on appeal shall be proceeded with as the calesof thesnpieme court, or snch 
spticial rnles as said court may make in snoh oases, and theii order Crom time to time 
thereunder may requiFe. Said conrt shall have power to make any and all such 
mtes conoeminE sach appeals as may bo necasHary and expedient in fnrtheraaoe of 
this act, as wen as to preparation of the cose for anhmisaion »s to supplying defi- 
ciencies nf record, if any, and for avoiding nimeceasary oosts aiid delay. (Seo. 32, p. 

158, Acts 1881, 1794.) 

The district conrt, or judge thereof in vacation, in oose of the death, resignation, 
illneaa, absence, or other disability of the referee hereby provided for, or for any 
misoondnct in hiTii, or other good cause to such judge appearing, shall appoint sueh 
other properly qualihed person in his stead as he shall deem proper, who shall pro- 
ceed without delay to perform all the duties of his office, asherein pointed out, which 
shall remain unperformed by bis ptedecetaor in ofBce. (8eo.:)3, p. 159, Acts 1881, 
17D5.) 

Nothing in this act or in any decree rendered under the provisions thereof, shall 
prevent any person, association or corporation from bringing aod maintuniug auy 
suit or action wfaatsnctver hitherto allowed in any court having inrisdiotiont^ deter- 
mine any claim of priority of right to water, by appropriation thereof, for irrigation 
or other purposes, at any time within four years after the rendering of a final decree 
under this act in the water district in which such rights may beclHimed,savcthatno 
writ of injunctlou shall issue in auy case restraining the use of water for irrigation in 
any water district wherein such iinal decree shaUbave been rendered, which shall 
efleot [affect] the distrihntiou or u»e of water in any manner advorsely to the rights 
determined and established by and under such dccrne, but injunctions ma; iwae to 
roxtrain the use of any water in Hucb diHirict not affected by such decree, and restrain 
violations of any right thereby establiHhed, and the water com miaHJouer of every dis- 
trict where sncb decree shall have bneii rendered shall oontiniie to distribute water 
according to the rights of priority deteriniuod by such decree, notwithstanding any 
siiits concemiug water rights in such district, until iu any suit between parties the 

Criorities between them may be otherwise doteriuined, and such water ooramissiouer 
ave official notice by order of the court or judge determinlug such priorities, which 
nntice shall be in sueh form aud so given as the said judge shall order. (Seo. 34, p. 

159, Acts 1881, 179(>.) 

After the lapse of four years from the time of rendering a liual decree in an; water 
district, all parties wh'osc interests are thereby affected shall be deemed aud held to 
have acquiesced iu the same, except in case of suite before then brought, and there- 
after all persous shall he forever barred from setting up any claim to priority of rights 
to water foi irrigatiou in such water d'strict ailvorse or contrary to the effectof such 
decree. (SeC. 35, p. 160, Acte 1881, I7S7.) 

The referee appointed [ae provided] iu this net shall be paid the sum of |6 per day 
wbJIe engaged lu discharging his duties OS herein provided, and also his reaaonable 
aud necessary expenses and mileage at the rate of lOcents for each mile actually and 
neveesarily traveled by him in going and coming in the discharge of his duties as 
each referee, whiohsaid per diem aUowance, expenses, and mileage shall be paid out 
of the treasury of the county iu which snch water ilistrict shall Ue, if it be contained 
ill oncconnty, and if snch water district shall extend into two or more counties, then 
ineqnal parts thereof, shall be paid out oftbe treasury of such county into which 
such district shall extend. He shall keep a just and true account of his services, ex- 
penati^ aud mileage, and present the same from time to time to the diatrict ooutt, or 
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Jnd)^ in vooatioD, veriffioK the same by oatli, and tliejodge, ifhe Tindstbe same cor- 
ruct. nod just, shall ctirtif; his a|>proviiJ tben^f thereon, and the same ahull there- 
upon bo allowed by the board ufcnnDtyoommisaionurH uftbe county iu n hie il said 
water distriot iholl lie. but if said [ water district] extend into two or more couDtieB, 
he shall TBoeive from the olerk of the diatcict court sepaiate certificates aoder ual of 
the court, ahowing the aaionutdiiehiin from each conn ty, npou which CM-UficaU the 
board ufconnty cominigaiimorB of the respective counties aball allow the siuueou 
pnweDtattOD thereof. (Sec. :%, p. I(!0. Acta lrt8t, 17J8. 

All law* and parts of laws hcret<ifore iu exilltl^ncu inconsistent with the provisioua 
of thii act, ahull be aud the naute arc hereby a)>i)enled. (Sec. 37, p. 160, Acts 1881, 
179(». 

Nothing hereiu ooutaiaed shall be oonstriieil to authorize any MherifT to Hcrve any 
writ uutsiilu tbe limit* of liig own county, or give effect to any niciird by way of 
uotiuB or citburwise, in any couuty otber than tiiat in which it belongs. (Sec. 35, p. 
1U6, ActBmai), laou.) 

Tbe fees of the clerk of tbe district court for a oar vice rendered under this act shall 
be paid by the conntisA iutureated in the same manner at the fees of the water cum- 
luiHsiouera, upon the said clerk rendering his acciiLint, certilled by the district judge, 
to the board f>r boards of connty com mi as inn era of said county or connties embracing 
the water district in oaae of which the sorvicea sliall have been rendeied. (Sec. 4'.^ 
p. lOM, Act«1871P, 1901.) 

Whenever testimony shall or may be taken In any district created by this act for 
the purpose of procuring a decree as to apjiropriatioa of water and priorities thereof, 
under the statutea of this State, any testimony theretofore taken lierore any former 
referee Diay be introduced, and shall be received as evidence. (Sec. 'iS, \y.-J5».) 

Any ditch company formed uuder the prnTisions of this (cort>oi-atiOQe) act shall 
have tbe right of way over the line iianied in the certiticate. (Sec. !^& (85), p. 171, 
Q. L., :i03.) 

When any person owning clatma in such locality (on the bank, margin, or DoigUbof. 
hood of any stream) has not Hufflciunt length of area eupcwieil to said struaQi to ubtaiii 
a aatHcient fall of water to irrigate liia laud, or that lits farm or land uaeil by hiui 
for agriunltaral purposes is too far removed from said stivaiu, and that he has no 
water facilities on those lands, he shall be entitled to a right of way through the 
farms or traots of lands which lie between him and said stream, or the farms or tracts 
of lands which lie above or below hiui cm xaid stream, for the purposes hereinhefbte 
stated. (Seo.2,p.e7,act8iatil. Sec. a, p. 302, B. S. S-ic. l;{7a(a),p, 510, G-L., 1713.) 

Snch right of way shall extend only to aditch, dike, nrcnttiugsuflicient forthe 
purpose required. (See. 3, p. t!7, auta 18(il . Sec. 3, p.SIB, K.S. Sec. ITIM (3), p. 115, 
G. L., 1713.) 

Upon the refusal of tbe owners of tracts of land or lands through which said ditch 
is proposed to run to allow oF its pasaage through t.heir pro|>erty the person or |)or- 
aons desiring to open such ditch may proceed to condemn and take the right of nay 
therefor (- nder the provisions of the "eminent domain act"). (Sue. 1376 (5), p. 
r,Hi, O. L., 1715.) 

Nil tract iir parcel of improved or occupied laud in this State shall, without the 
written consent of the owner thereof, be suhjcotoii to the burden of two or more irri- 
gating ditches constructed for the purpose of conveying water through said properly 
to lands adjoining or beyond the same wlieu the same object ran feasibly and prac- 
ticably be attained by uniting and conveying all the water necessary to be conveyed 
through such property iu one ditcb. (Sec, 1, p. IW, acts 18»1, 1716.) 

Whenever any person or persons find it neonssary to convoy water for the purpose 
of irrigation through the improved or occupied lauds of another, he or theyflbill 
select for tlie line of such ditch through such property the shortest and moat direct 
route practicable npon which said ditch can he coDstructod with uniform or nesrl; 
uniform grade and discharge the water at a point where it can lie conveyed to »iid 
used upon the land or lands of the person or persons oonstructiug aiich ditch. (Sec. 
■■ .. IM, acta If HI, 1717.) 

~ ~ ~ III or persons having constructed a private dit«h for the purposea and in 
>r hereinafter provided shall ]irohibit or prevent any other person or pet' 
sous from enlarging or using any ditcb by him or them constructed in common with 



them npon payment tobim or them of a reasonable proportion of thecoelso' 
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omstriiction of said ditch. (Sac. li, p. 164, acts 1881, eminent domain, 1718.) 

The right of way shall not he refused by the owner of any tract of land upon which 
Ills required (by those who wish to place wheels npon the bank of a stream), aubjeet, 
of coiir«e, Ut the like regulations aa required for ditches, and laid down in sectioni 
hereinbefore ennmerat.'il. (Sec. 8, pp. 63-9, acU 1361. Sec. 6, p. 364, E. S. Sec. 
i;t;7 (6), p. 516, G. L., 1727.) 

If any corporation formed under this (corporationa) act for the purpose of con Btrllc^ 
Ing a * * * ditch • • ■ shall be unable to agree with the owner for the por- 
ebase of any real estate required for the purposes of any snch corporation or compinf, 
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' r the tranaaction of tbe business of the Hame, or for ri^ht of w&y, or any otber law 
tal purpose oonoected with or neceBBary to the operatioDH of anch company, saoh oor- 
poriiCiona may aoqnire SQch title in the manner provided by law. (Bee. 304 (114), p. 
182, G. L., 338.) 

Any company formed under the proriBiona of this act for the purpose of constmot- 
ing a * * ' ditch • • • Qiay cause such examination and survey as may be 
neceatiary to the selection of the most advautajfeons tonte, and for such purpose, by 
its officers, agents, or servants, may ent-er aponth«Iandsof any person or corporation, 
liat aubiect to liability for all actual damages which shall be occasioned thereby. 
(Sec. 305(115), p. 183, G. L., 339.) 

Perseus desirous to construct ami maintain reservoirs for the purpose of sturiug 
water ahall have the right to take ftaui :iuy of the natural streams of the State and 
store away any anapjiropriated water not needed for immediate use for domestic or 
irrigating purposes; to construct and maintain ditches for carrying sncii water to 
and from such reservoir, and to condemn laude for such reservoirs and ditches in the 
san^e manner provided by law for the condemnation of lan^s for right of way for 
ditolies: I'rond^, No reservoir with embankmeuts or a daui exceeding ten feiit in 
hclglit shall bo made without lirst submitting the plans thereof to the oonuty <:om- 
mlssioneraof theoonnty in which it is situated and obtaining their approval of snch 
plans. (See. :i8, pp. 10(i-7, acts 1879, 1724.) 

Thi! owners of any reservoir may conduct the water therefrom into and along any 
of lliu natural streams of the State, but not so as to raise the waiters thereof above 
ordinary high-water mark, and may take the same out again at any point desired 
without regard to the prior rights of others to water from said stream ; bat due allow- 
anco eball be made for evaporation and seepage, the amount to be determined by the 
commiaeionere of irrigation of the district; or, if there are no such commissioners, 
then by the county commissioners of the connty in which the water shall be taken 
outfornse. (See. 3U, p. 107, acta 1979, 1725.) 

The owners of the reservoirs shall be liable for all damages arising from leakage or 
overilow of the waters therefrom, or by floods cansed by breakiug of the embank- 
meuts of such reservoirs. (Sec. 40, p. 107, acts 1879, 1736.) 

Every ditch companyor^auizednDdertheprovisioQSof this (corporations) act shall 
berequired to keep their ditch in good condition, so that the wal«r shall not be allowed 
to escape from the same to the injnry of any mining claim, road, ditch, or other prop- 
erty ; and whenever it is necessary to convey and ditcli over, across, or above any 
lode or mining claimsortokeep the water so conveyed therefrom, the company shall, 
if necessary to keep the water of said ditch out or fbim any claim, flume the ditch so 
far as necessary to prot«ct sneh claim or property from the water of said ditoh. (Sec. 
278 (8b), pp. 172-3, G. L., 319.) 

The owners of reservoirs shall be liable for all damages arising from leakage or 
overflow of the waters therefrom, or by floods caused by tlio breaking of the embank- 
ments of such reservoirs. (Sec. 40, p. 107, acts 1879, 1726.) 

The owner or owners of auy diteh for irrigation or other purposes shall carefully 
maintain the embaiibmentB thereof, so that the waters of eucli ditch may not flood 
or damage the premises of others, and eliall make a tail ditch so as to return the 
water in such ditch with as litlln waate as iiossililo into the stream from which it was 
tjiken. (Sec. 7, p. 36, K. 8-, with first clause, amendment, 18J2, p. 144, sec. 1, second 
clause, sup. by sec. 2, p. 78, acta 1876, 1728.) 

Auy ditch company constrncting a ilitoh, or any individual having ditches for irri- 
gation, or for other pnrposee, wherever the same may be taken across any public 
highway or public traveled rond, shall put a good substantial bridge, not less than 14 
feet in breadtb, over such water-course where it crosses said road. (Kec. 10, p. 364, R. 
S. Sec. 1391 (10), p. 516, G. L., 17ao.) 

When any such ditcher water-course shall be constmctod across any public traveled 
ro.iil, and not bridged within three days thereafter, it shall be tlje duty "f the super- 
viHor of the road district to put a bridge over said ditch or water-course, of the dimen- 
sions specified in section lU of this chapter, aud call on the owner or owners of the 
ditch to pay the expenses of constructing such bridge. ;Sec. 11, p. 364, K. S. Sec. 
13te (21), p. 517, G. L., 1731.) 

If the owner or owners of snch ditch refuse to pay the bill of expenses so presented, 
the supervisor may go before any justice of the peace in the township or precinct and 
make oath to the correctness of the bill, aud that the owner or owners of the diteb 
refuse payment ; and thereupon snch justice of the peace shall issue 
against such owner or owners, requiring him or theni to appear and a: . 
complaint of such supervisor In an action of debt for the amount sworn to be dne, 
«ncli summons to be made returnable alid served, aud proceedings to be had thereon 
as in otber cases ; and in case judgment shall be given gainst such owner or owners 
the justicB'shall assess, lu addition to the amoout sworn to be duo as aforesaid, the 
mm of $10 as damages arising from the delay of such owner or owners, such judg- 
ment to be collected as in other cases, and to be a fund inthehaudsof theenpervisor 
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of maSa for tbe repalrsof ronila in Bitcl) i>rc«iuct or iliHtrjist, (Sao. 13, p. 365,B.S. 
Sec. l;j«:i (la), P- ol'.ti. 1^. l'"-'^! 

No pereoa or pentoiiH, or corp<ir»tiou • ■ • uhall cnuiM waste waler, or tbu 
wkterfrom any ditoli, road, Jraiu, ut Uuaieoio(litrpln;i', to How iu or iipou any roa«l 
or highway so oa to daowge the aiune, aud any aiiob iwriun or persoua or oo^poration 
HO ottoDding or violating auy of tbu provioioua uf tbio bi;cI Ioh oi' ;tuy of tbo seel inus 
of tbiK act, for which tlioru la no Hpecilic |>euAl1y provideil, hUuII pay a fio'i of uol t«>8B 
tliautlOaormoro than (;S00 I'ur each offeiiiw, iiud a tikn liuu of tilUTureuuli itny tbat 
buch otiBlrnctiun Hhall boHuSered to lemuin iuKAiil bigbway, auil sball alxo b« iiaUle 
to any person or perBOas or corporation in B ciyil action tor auy doiuagea reealting 
Lherefrnni; and it aball be the duty of the road overseer in tboduilrict in wbichBucIi 
violation aball oocar to prowoute auy penou, peraoDa, corporation, or corporuliuuii 
violating tbo proviaiona of this aot. (Aa amonded, p. SiUi, Sewiou L^wa, It^, 2UH8. ) 

Auy jteraon or persoua, corporation or company, owning or conatTiicting aoy ditcb, 
race, drain, or flunte, iu, npon, or aoroaa oDf highway, auall keep the highway a|ieB 
for safe and convenient travel by oonatructing brid^ over suoh ditob, i-ace, dri^in, 
or flume ; and within live daya altur auy ditch la couHtructod across, iu, or upou uuy 
highway at any point thereof so as to interfere with or obstruct anch highway, Ibo 
person or persona owning or conBtrnctiag such ditch ahall erect a good and snlwdau- 
tiol bridge of not leas than SO feet in width acroaa the aame, which ahall i liernuf ter 
be maintained by the connty : Provided, That oil sncb bridgea which shall be of 
greater length than 20 feet, shall be conatructed aa hereiu provided, and thereafter 
maintained iu proi>er condition for safe travel by the owner or ownera of aaid ditch. 
Any person or persons, cort>oration or company, oonatruoting any ditch, race, tiraiti, 
or nume, in, npon or across any highway, and foiling to kee^i the highway opeu fcv 
safe and convenient travel, aa in thia act provided, shall forfeit the snin of f£i to the 
county for each and every day of failure to keep the same opeu for safe and conven- 
ient travel us aforesaid. And any person or peranns, corporation or com pan y, who Hhall 
'"'' *o erect a good and substantial bridge across any ditch, race, drain, or dume. 



.„^_iir, aa aforesaid, together with the cost of constnwting there a 

and subetantiai bridge, or making uaoessory repairs, which the rood overseers oi toe 
district ahall at once prooevd to build or repair, and auch party or parties ao negleet- 
ing shall also be liable in damages to any person or persona damaged by such neglect. 
(As amended, aession laws, 1885, p. 324, tmO.) 

The owner of any irrigating or uif I ditch ahall carefully maintain and keep the 
eiubankmenta thereof in good repair, and prevent the water from wasting. (&bc, 1, 
p, 78, aots 1870. Sec. 1385 (1), p. 51«, G. L., 1733.) 

During the aummer season it shall not be lawful for any person or persons to rua 
through his or their irrigating ditch any greater quantity of water than is aliBoiutely 
necessary for irrigatiug bis or tboir said land, and for domestic and stock purposes ; 
it beiug the intent and meaning of this section to prevent the wasting and useless dis- 
cbarge and running away of water, (See. a, p. 7H, Acts 1876. Sec. 138(i (2), p. 518, 
G. L., 1734.) 

Any person who shall willfully violate any of the provisions of this aol, shall, od 
conviction thereof before any court having competent jurisdiction, be fined in a sam 
of not less than (1(10. Snits for penalties under this act shall be brought in the name 
of the people of tbe State of Colorado. <Soc. 3, p, 78, Acts la76. See. 13^7 (3), u. 
516,Q.l..,l7X>.) 

That the owner or owners of every irrigating ditch, fiume or oonal, in this Slate 
shall be required to erect and keep in good repair a head-gate at tbe head of their 
ditch, flume, or canal. Such head-gate, together with tbe necessary embunkiuente, 
ahall be of sufficient height and strength to control the water at att ordinary stages. 

The frame-work of such lieud-gate shall be conatructed of timber not less than i 
inches square, and tbe bottom, sides, and gate, or gates, ahall beof plonk not less tbau 
3 inches in thickneaa. (Sec. 1, p. 1G5, Acts 1881, 1736.) 

Owners of all ditcbea ahall be liable for all damages resulting ftnm their neglect or 
refusal to comply with the provisions uf section 1 (u. 8. 173t)) of this act. (Sec, 2, p. 
ion. Acta 1881. 1737.) 

Ditch owners are also required to construct and maintain a weir, or measnring de- 
vice at tbe heads of their ditches. (Cb. XIV, ) 

Evoi7 person who shall willfully open, close, change, or interfere with any bead- 
gate or water-box, without authi»ity, shall be guilty of a misdemeanor, andou con- 
viction thereof shall be liued not less thau $50, nor more thoatSOO, and may beim. 
lirlsoned not exceeding sixty days. (Sec. 44, p. 108 Acta 1879, 1755.) 

Any person or persons who shall knowingly and willfully cat, dig, break down, or 
open any gate, bank, ombaukment, or side of auy ditch, canal, flume, feeder, or reser- 
vail in which sncb person or persona may be joint owner, or the property of Another, 
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or in tlie lawful pOHBeasiDU Df another or dthen,and need fortlie pnrpoeeof trrigalion, 
manafBOtiiring, mining, or domeBtio pnrpoHea witb intent maliciously to iojare any 
person, asBooiation, or corporation, or for his or her own gain, nnlawfnlly, with In- 
tent of ahialing, taking or oansing to inn oi puur out of ench ditch, canal, reservoir, 
feeder, or flnme, anj* water for his or her own profit, benefit, or advantage, to the in- 
jury of au; other pereon, personB, aaBooialioiiB, or corporation, lawfully iii the use of 
Buob water or of each ditch, aaual, reservoir, feeder, or Qume, he, she or they so of- 
fendioE shall be deemed Ruitty of a mleilemeanor, and on con fiction thereof shall be 
Hoed in any snm not less than |5 nor more than ^00, and may be imprisoued in the 
coDDty jail uotexoeedinK ninety days. (See. 1, p. 1G3, Acts 1881, 1769.) 

Justioesof the peace shall have jnriediotion of all offenses under the proViaions of 
this net (G. S. 17fil)), saving to any party dettindant the right to be tried by a jury, 
ae in other criminal caaes b«foro sneh juefliees now provided (or by law ; and alHn the 
ri);ht to appeal, in mauner and form ae by law now, or hiircaflnr to lie provided for 
by law, inoriminal oaaea before Huoh Jnetioeii. (Sec. 2, p. 16,1, Acts ivsi, 17C0.) 

Every person who shall wilinilly commit any trespass by entering npoD the im- 
provi'd or inclosed land of another, without the permission of the owner thereof, with 
intent to out, injure, or destroy any dam, dike, or embankment kept or maintained 
for the pnrpoeeof storing water in any lake, creek, or reservoir, shall, upon con vici ' 
therefor, be punished by impiisonment iu the county jail not less than ten days 
more than one year, or by a fine of not lees than (50 and not more than (1,000, or uf 
both Buch fine and impriBoument. (P. 165.) 

If any peison shall unlawfatly, wantonly, willfully, or maliciously, cut down, brenk 
down, level, demolish, or otherwise destroy or damage any bridge, embankment, miM- 
dam, or ditch, being the properly of another ■ • ■ where the valne of the per- 
sonal property destroyed or injured shall exceed ^0, shall, on conviction, be iiuu- 
ished by imprisonment iu the State penitentiary not mofe than five years, or by a 
fine not exceeding 91,000; or, where the valne of the personal property destroyed or 
injured shall be 920 or under, shall, on conviction, be punished by a fine not exceed. 
ingflOO, or iinpri Bailment in the oonnty jail not more than three months, or both such 
fiDoandimptisonment in the discretion of the court. (As amended Session Laws ItiS.'i, 
p. 167, 903.) 

Any person who ehall willfully or raalietonly damage or interfere with any ■ ■ * ■ 
ditch, flume, * ■ ■ oc any of the fixtures, tools, implements, appurtenances, or 
any property of any company whiob may be organiKOd nnder the provisions of this 
act, upon conviotion thereof before any court of competent jurisdiction lif the county 
whore the ofiense shall have been committed, shall bedeentedgniltyofamisdenieanor, 
and shall be pnn ished by fine or imprisonment, or both, at the discretion of the court, 
said imprisonment not to exceed one year, and said flne not to exceed (.'iOO, which 
fine shall be paid into the county treasury for the use of the oommon schools, and 
said offender shall also pav all damages that any such corporation may sustain, to- 
gether with costs of suit. (Sec. 297 (107), p. 180, G. L., 315.) 

If any peraou or persons shall beruafter throw or discharge into any stream of run- 
ning water, or into auy ditch or dume in this State, any obnoxious sutistaoce, such 
as refuse matter ftom slaughter-house or privy, or slops from eating-houses or saloons, 
or any other fleshy or vegetable matter which is snbjoct to decay in the water, such 
person or persona shall, upon conviction thereof, be punished by a fine not lesa than 
(100 nor more than $500 for eaeh-and every offense so committed. (Sec. 1, Aote 1874, 
p. 99. Sec. 165, p. 307, Q. L. In fcroe Feb. 13, 1874, 882.) 

That it shall be lawful for any person or persons to float any and all kinds of tim- 
ber, snub as saw- logs, ties, fencing poles or posts, and fire-wood down any of the 
streams of this State : Provided, That any person .or persons desiring to float any 
such timber down said streams shall first execute a bond running to the people of 
each county through which snoh timber is floated, in a snni snmclent to cover all 
dunages that may be done to any bridges, dams, or irrigating ditches Chat are now 
or may hereafter be constructed in or across any streams of this State, gncb bend to 
be approved by the board of county commissioners of the county or counties through 
which snoh timber is to be floated. (Sec. 1856 (1), p. 643, G. L.', 3S50.) 

Water sold by the inch by any individual or corporation shall be measured a '' ' 

lows, to wit: Every inch shall be considered equal to an inch square orifice nn< 

5-iuoh pressure, and a 5-inoh pressure shall be from the top of the orifice of the box 



lows, to wit : Every inch shall be considered equal to an inch square orifice under a 
pressure, and a 5-inoh pressure shall be from the top of the orifice of the box 
o the banks of the ditch to the surface of the water; said boxes, or any slot 
or aperture through which such water shall be measured, shall in all coses be € 
inches perpend iculai, Inside measurement, except boxes delivering less than li! inches, 
which maybe square, with or withont slidee. All slides for the same shall move hor- 
izontally, aod not otherwise ; and said box put into the banks of ditch shall have a 
descending grade from the water in ditoh of not less than one-eighth of an inch to 
the foot. (See. 2779 (3), pp. 926-7. Q. L. 8eo.6,p. 638, B. 8. Amd. Sec. 1, pp. 308^, 
Acts 1S74 and m77, 3473.) 
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hall be deemed guilty of a mUdemeaDor, sad D|ioa conviotioa thereof may b« Im- 
prlsoued oot exowding one year, or floed noi ezoeeding |1,000, at the diBcratlon of 
the coarl ia wliicfa Oto conviotion ahaU be obtuoad. (Bee. 2785 (9), p. 928, 0. L. 
See. 9, p. 309, Actt 1874, 3476.) 

An; oompanj conalracting a ditoh ander the pravisioaB of thia sot shall fotniBh 
water to the cwm of perwnB dbIq); the water in the way named in the certificate, in 
.the way the water ia deaignated to be aged, whether mineiB, miU men, farmen, ot 
for donostio nse, whenever they shall have water in their ditch nnsold, and shall at 
all timea give the pieferenoe to the aae of water in said ditch to the class named ia 
the certificate ; the rates at which water shall be furnished to be fixed by the coanty 
comiuiaaioaerB aa soon aa such ditoh shall l>e completed and prepared to fniDiili 
water. (8eo. 377 (87). p. 172, G. L., 211.) 

The oonnty oommisaionersofeaob coanty shall, at their c^ular Jaaoary aesBiooin 
each year, hear and consider any and all applications which may be made to them 
by any party or parties interested in procuring water for irngation by purchase from 
any ditch or reservoir furnishing and aelline water, or propoaiu^r to fumiah water for 
sale, the whole or upper part of nhiclt shall lie in auub county, which npplioatioa 
shall l>e supported by such affidavit or aftiilavita as the applicant may sen proper to 
present, showing reasonable cause for such board, to proai«d to Ax the price of water 
to be hereafter sold froni snob ditch or reservoir, and [if] such board of cotomis- 
eioners shall, npon examination of anch affidavit or affidavit*, or from the oatfaaof 
witnesfieB in addition thereto, find that the facta atrorn to show tbe applioatiou to lie 
in good faith, and that there is reasonable grounds to believe that unjust prices are, 
or are lik(>ly to be, cbar;^ for water from such ditch or reservoir, they shall enter 
an order flxiug a day, not sooner than forty days (hereafter uor later than the third 
day of the [next) regular seasion of their board, when they will hear all partie* 
directly or icdirectly interested in said ditch or reservoir, or in prooiiriug water 
theroironj for irrigation,, who uiay appear, na well aa all tlm testimony by witnesses, 
or depoaitions taken on notices as hereinafter provided, touching the said ditch or 
reservoir, and the cost of furnishing water therefrom, at which time all persons or 
corporations interested in said ditch or reservoir, aa well as all interested in obtain- 
ing water therefrom, or in lands which may lie irrigated therefrom, may appear l>y 
themselves, their agents, or attorneys, and said commiHsioners shall then proceed b> 
take action in the matter of fixing sucli price of water; provided the applicant shall, 
within ten days from the time of entering such order, cause a copy thereof, dol; 
cerC^ed, to be delivered to the owner of snob ditch or reservoir, if it be owned by 
one person, or each of the owoera if it be owned by several persons, or to the pretd- 
dent, secretary, nr treasurer of the company if it belongs to a corporation or associa- 
tion having such officers, or if such owner oan not be found he shall cause such copy 
to lie left at his usual place of reaidence, with some persou or member of his faniilf 
residiug there, and over fourteen years of age, and if auch ditoh officer can not Iw 
found, heshallcanseBuchcopy tobeleft at the office or place ofliusiness of the companf 
of which he is such ofBcer, or at his residence if such company have no place of bnsi- 
UBsa, au<l if such ditoh is owned by several owners, not an incorporated oompauy, it 
shall be sufficient to serve sueh notice by delivering one such copy each to a mtqorit; 
of Lhem, and such applicant shall make affidavit of the manner in which sach cop; 
or cojiies have tieeu served. Depositions mentioned in section 1 hereof, to bo USM 
before said commissioners, shall be taken before any officer in the State authorizol 
by lavr to take depositions, upon reasonable notice being given to the opposite parll 
of the time and place of taking such depositions. (Seo. 1, pp. 94-5-6, Act« 187!), 17:ia| 

Said board sbulL hear and examine all legal testimony or proofs offered by any of 
the parties interested, as before mentioned, as well ooncerning the value of the cou- 
Btriiction of sDCb ditch and reservoir as Uie cost and expense of maintaining anil 
operating tbe same, and all matters which may afiect the just price aud vune of 
water to be furnished therefrom ; and they shall have power to issue subptanaa to 
witnesses and compel their attendance, which snbpmnas shall be served by tbe 
sheriff of the pro|)er county when required; and also to compel the prodnction of 
books aud papers rei^uired for evidence in as full and ample a manner as the district 
court uow has. They may adjourn the hearing from time to time to further the endBoC 
justice or suit the gen ttrat convenience of parties. Upon hearing an [and] conside^ 
tng all the matters and facts involved in the case, the board of commissioners sball 
enter an order naming and describing the ditoh or reservoir with sufficient certaintl'i 
and fixing a juat price upon all water to be thereafter sold, which price shall nol be 
thereafter changed oftenor than once in two years: Provided, That no price so flwl 
shall efiect [affect] tbe rights of parties, or their lawful assignees or grantees, irbo 
may have contracts with the company, association, or person owning such jitob or 
reservoir, or their iesaces, grantees, or successors, nor the rights of such owners, lea- 
eees, or grantees nnder such contract, nor shall it in any way ^ect or hinder tlie 
making of ancb contract (Sec. S, p. 96, Acta 1879, 1739.) 
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n or [lersona, acting Jointly or severally, who shall have purchaaed ami 
Tor irriKBtion for lands occopied by him, her, or them, f^ni any ditch or 
, id shall not have ceased to do no, for the purpose or with the in toot to 
procure water from some other sonrce of supply, shall have a tight to continue to pur- 
chase water to the same amount for his, her, or thoir lands, on payint; ot tendering the 
price thereof fixed hy the oonnty oommissionerB as above provided ', or, if no pdoe 
shall have been fixed by them, the price at which the owners of such ditch or reser- 
voir may be then selling water or did sell water during the then liwt pruoeeding yqar. 
This section shall not apply to the case of those who may have taken water aastock- 
holders or share-holders after they shall have sold or forralted their shares or stock, 
nolens they shall have retained a right to procure such water by contract, a)p*eement, 
or understanding, and use between themselves and the owners of such ditch, and not 
thea to the injury of oCher purcltasers of water from or shareholders in [ the] same 
diboh. {Sec.3,pp.9«, 97, Acts 11579, 1740.) 

The lauds now irrigated, ot which may be hereafter irrigated, from ditches now 
taking water from the followLUg-de«cribBd rivers or natnrBl streams of the State of 
Colorado, are hereby deolated to constitute irrigation districts. (Sec. 5, p. 97, Acts 
1879, 1741.) 

Other irrigation districts way he formed from time to time by the governor on peti- 
tion of parties Interested. Several districts were formed nnder this power and com- 
missioners appointed, anil these now districts were inoorporftted into the new act. < Act 
lS7d, creating districts.) 

For the better regolation of the dlstribntiou of water for irrigatiou among the sev- 
eral ditches, canals, and resorvoirs into which such water may be lawfully taken ia 
times of scarcity tliereof, the waterdistrictsnowor to be hereafter establislied bylaw 
shall be ccmstituted into water divisions, as follows; (Ditto), 180a. 

There shall be one water commissioner for each of the above-named disttricta, and 
for each district hereafter formed, who shall be appointed by the governor, to be 
selected by him from persons recommended to him by the several hoards of county 
commissionotB of the conntioa into which water districts may estend, and the water 
oomniissiuner so appointed shall hold his office until his successor is appointed and 
qaalified. The goveruor shall, by like selection and appointment, fill all vacancies 
which may be occasioned by death, resignation, or continued absence from the ilie- 
trict, removal or otherwise. Said county commissioners may, from time to time, 
recommeud persons to he appointed as above provided, and the governor may at any 
time remove any water commissioner in his discretion. See. 16, pp. USi'JlPjActslST!), 
1752.) 

Thiit within ten days after bis appointment, and before entering npon the duties 
of his ofiBce, such water commissioDer shall take and subscribe the oath of office pre- 
scribed hy the constitution of this State. (Sec. 17, p. 99, Acts 1879, 175M.) 

lb shall be the duty of said water commissioners to divide the water in tbe natural 
stream or streams of their district among the several ditches taking watiT from the 
same, according to their prior rights of each respectively ; in whole or in part to shut 
and fasten, or cause to be shut and fastened, by order given to any sworn assiHtant, 
sheriff, or constable of the county in which the head of such ditch is situated, the 
head-gate ot any ditch or ditches heading in any of the natural streams of the dis- 
trict which in a time of a scarcity of water shall not be entitled, to water by reason 
of the priority of the rights of others below them ou the same stream. (Sec. IB, p. 1)9, 
Acts 1879,1754.) 

The water commtseioners herein provided shall be each entitled to pay at the rate 
of t5 per day for each day he shall be actually employed in the duties of his oHite, 
not to exceed eighty days in any one year, to ht paid by the county or counties in 
which his irrigation district may lie. Each water commissiouershall keep a just aJid 
true account of the time spent by hiiu in the duties of his office, and shall present a 
true copy thereof, verified by oath, to the board of commissiouerH of the county iii 
which his district may lie, and said board of commissioners shall allow the same ; 
and if said irrigation district shall extend into two or more couuties, then such water 
commissioner shall present his accoant for his said services, verified as aforesaid, to 
the board of county commissioners of each connty inte which such district extends, 
and each board of county commissioners shall allow an equal part thereof. (P. 254, 
ActslHti5,175C.) 

Said water commissioner shall have power, in case of emergency, to employ a 
suitable assistant to aid him in the discharge of his duties. Such assistant shall 
take the same oath as the water commissioner, and shall obey his instruGtions, and 
shall be entitled to S3 per day for every day he is bo employed, not to exceed 
twenty-fivo days, to be paid upon the certificate of the water commissioner, in the 
same manner as provided for paying water commissioners. (Sec. 41, p. 107, Acts 
1879,1757.) 

Said water commissioners shall not begin Iheir work until they shall be called on 
hf two or more owners or managers, or persons controlling ditehes in tjieit several 
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diHtricts, by application ii 
aod thej mi 

If at any time any ditch or reservoir from which water is or ahall be drawn for 
Irrt^atioE shall not be entitled to a fnit Bnppty of water from the natural atmatn 
which Buppliee the same, the water actually received into and carried by snah ditch, 
or held in auoh reservoir, aball be divided among all the consumers of water fraiu 
such ditch or reservoir, as well as the owners, sbare-holdeni or stockholders tbereof 
as the parties purchasing water therefrom ; and parties takioE water partly under 
and by virtne of holding shares, and partly by pnrebaslng the same, to each his 
share pro rata, accordinK to the amount be, she, or thnj (in cases in which several 
oonsnne water jointly) shall be then entitled, so that all owners and purcbaseni 
sball HUff^ from the dettci«iiuy arising from the I'.anse aforesaid each in pi-oportioo to 
tfa» amunut of water which he, she, or they sb«n1d havi> received in case no such defi- 
ciency of water hail oc.iurrocl. {Sec. 4, p.97, Actsl87[),17ad.) 

Tba governor shall appoint a State hydraulic engineer, who shall hold his oIBm Tor 
the term of two years, or rintil bin siioceseor may be appointed and qualitled. The 
eovemor may at any time, upon natnl cause whown, remove said State oiipneSr. Said 
State engineer shall have general supervision over the water companjea [commie- 
HJonersI uf the different water districts in the State. He shall have hia office at the 
State capitol, in an office to be provided for him by the seuretary of state, and l>e 
Hubject Co his direction and control ; who shall also mmisb him with snitahio fiinii- 



tnre, postage, and such proper and uecessary bcioka and instruments aa will bent 
enable him to discharge the duties of his ollice. He shall be paid a salary of 1^,000 

Sec annum, payable qnarteriy, by the Stat« treanurer, on warrants drawn by the 
tate auditor. No person shall be appointed as snch hplraulic engineer who is not 
known to have snch theoretical knowledge and practic'l skill autl experience as shall 
Ht him for the po-ition. (Sec. 6, pp, 11<I-2U, Acts 1H8I, lr<07.) 

Said State engineer shall make, or cause to be made, careful ueaanremeute and citl- 
oulations of the maximnm and minimum flow in cubic feet per second of water in 
each stream from which water shall be drawn for irrigation, as may be best for allbrd- 
ing information for irrigating purpose, commencing with those streams most UBedf<n- 
irrigation ; also, to oolloct facts and make report as to a system of reservoirs Ibr the 
storage of water, their location, capacity and cost ; and he shall keep proper and full 
recorisofhis work, observations and calcnlatioos. (Sec. 7, p. 120, Actn IS^l, 1H08.) 

Said State engineer shall, before entering on the discharge of his duties, take and 
subscribe an oaHi before some offlcer authorized by law to administer oaths, to fikith- 
fiiily perform the dntins of his nfllce, and file with the secretary of state said oath 
and his official bond, In the jiimal sqiu of (3,000, with sureties to be approved by the 
itecretary of state, and conditioned for the faithful discharge of the duties of bis of- 
fice, and for delivering to his successor, or other ofIlc«r authorised to receive the sitme, 
all moneys, implements, books and other property belonging to the State then in his 
iiands or under his control, or with which he may bo legally chargeable as such of- 
ficer. (Sec. 8, pp. 120-1, Acts 1881, 1809.) 

Said State engineer will have power to employ a8si<<tant« at an enpense not to ex- 
ceed $1,500 in any one year, who shall be paid out of any moneys appropriated for 
that purpose, on coniticatfl of said State engineer, showing the services rendereil and 
the amoant therefor [thorecf], and on presentation of such certificate to the State 
auditor by the person entitled thereto, he shall issue his warrant on the 8tat« treas- 
urer for the amount thereof, to be paid otit of any appropriation as aforesaid, and not 
otherwise. (Sec. 9, p. 277, acts 188^, 1801.) 

Said State engineer shall prepare and renderto the govomment [governor] yearly, 
and ofteoer if reqnired, full and true reporte of hie n'ork, touching all the niattfrs 
and duties dovolvinx upon him by virtue of his office, which report shall be delivered 
at the time when the reports of other State officers are required by law to b« made, 
in order that thoy may be laid before tbe general assembly at each regular aosaion 
thereof. (See. 10, p. 131, Acts 1881, 1811.) 

Said State engineer shall, oa request of any party interested, on payment of bin 
per diem, charges, and reasonable eicpenees, measure and aacertain the carrying 
capacity of any ditcb, canal, or feeder, or any reservoir, bereaftor constructed or en- 
larged, and give to the party or parties requiring his serviceB an official certificate of 
the size and carding capacity of such ditch, canal, or feeder, In cubic feet per sec- 
ond, as he shall find it to be at the tima of measuring the same. (See. 11, p. 1^1, Acta 
1881, 1B12.) 

For the more accnrate and convenient measurement of any wat«r appropriated 
pnrsnant to any judgment or decree rendered by any court establishing thecfairosof 
priority of any diteh, canal, or reservoir, the owners thereof shall construct and 
maintain, under the sii|>ervisiou of the State engineer, a nieasnritig weir or ot'ier de- 
vice for measuring the liow, in cubic fbet per secondj the water at the head of etich 
4itch, canal, or reservoir, or as near thereto as practicable. The State engineer sbiU 
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shall fumisli a cn]iv of a BtaMmeut tbsreof to laty water cominiMioneTs baving 
trol of Buuh ditch, canul, or regervoir. (Sec. 12, pp, 121-2, Acts 1881, lal3.) 

WhoDever auy three or more persoDB sBBooist« under the proviiiona of this act to 
forni s company for the parposit of conBtraoting a ditah for the purpoBe of conveying 
water to any mines, mille, or lands, to b« used for mining, milling, or irrigating ot 
liuids, the; ahallj in their certificate, in addition to the matters required in seotiou 3 
of this (corporation) act, specif j as follows : Tho stream or streama from which the 
wat«r is to bo taken ont; the point or place nn said stream, at or near which th« 
water in to be taken ont ; the line of said ditch, ob near as may be, and the ase to 
which the said water is to be applied. (Sec. 274 (84), p. 171, G, L,, 308.) 

Any ditch company forme<l nnder the proviaions of this act aliall have the right of 
way uverthe line named in the cert iQcate, and shall also have the right to run the 
water of tboBtream or streams named in the certificate through their ditch : Providtd, 
That the line proposed shall not interfere with any other ditch whose rights areprior 
to those acquired tiuder this act and hy virtue of said tertificate, except the right to 
cross by flnmc ; nor shall the water of any stream be diverted from its original chan- 
nel to the lictrinieut of anyperBon or persona who may have priority of right. fSec. 
275 (Ki), p. 171, Q. L., soy.) 

Any corporation owning any ditch or canal for conveying, or reservoirs for storing, 
water for irrigation porpOHcs, and (he capital stock being fnlly BUbscribed and paid 
up, and wh^n such corporation sliatl have no income snfGcient to keep its ditch, canal 
or reaoi-voir in good repair, sticb corporation shall have power to levy an aMCwment 
upon the capital stock thereof, to be levied pro rata on all the shares of stock, pay- 
able in money or labor, or Imth, for the parpose of keeping the property of snch cor- 
poration in good repair, and for thu payment of any claim against said corporation 
not otherwise provided for. But no such asseseuieut shall be made unless the question 
of making snch assessment aboil tirst besLibmitted to the stockholders of such cor- 
poration at on onnnal meeting, or at a special meeting called for that pnrpose, and a 
m^ority of the stockhntilers, either in person or by proxy, votiug thereon shall vote 
iu favor of making such assessments ; and on action may be maintained to recover any 
HSBnument against any deiiuquent share-holder, as provided in section 2 of this act. 
(Sec. SJ7B (BG), p. 172, G. L.,810.) 

Companies organised under the laws of this State, holding ditches or canalH by 
virtue of their urgaui^atiou, which derive their supply of water lor their respective 
ditches or canals from the same bead gate or gates, or the aamo source or sonrces of 
supply, may consolidate their interests and unite their reapective companies nnder 
one name and management, by liling a certificate uf that fact in the office of the 
secretary of this State, and a counterpirt thereof in the olBce of the recorder of the 



inty or counties iu which such ditches or canals are situated, which certifiuateB 



. shall iMi signed by the presidents of the companies so uniting, with the commuli seals 
of (he uomponlea affixed thereto, and shall set forth the factsof such union of iuterests, 
and give the name of the new company thus formed. (Sec. 1, Acts te76, p. 68— omit- 
ted iuG. L., 3l:<.) 

All ditches used for the purpose of irrigation, and that only when the water is not 
sold for the purpose of deriving a revenue therefrom, be, aud the sauie are bereliy, 
declared free froui all taxation, whether for State, county, or municipal pnrposea. 
(Sec. 1, p. 143, Acts la72. Sec. 1384 (1), p. 517, G. L., 1761.) 

Water sold bv the inch by any individual or corporation Bliall bn measured as fol- 
lows, to wit : Every inch shall be considered equal to an iucU i^qiiare orifice under a 
5-iDcb pressure, and a 5-iuch pressure shall be from the (op of tbe orifice of the box 
put into tbe bankH of the ditch to the surface of the water ; said boxes or any slot or 
aperture through which such water shall be measured shall in all cases be G inches 
iwrpeiidiculiu-, luside measurement, except boxes delivering less than 12 inches, which 
may bo square, with or withou( slides; all slides for the saino shall move horizontally 
and uut otherwise ; and said bos put into tbe banks of ditch shall have a descending 
gr^le from the water iu ditch of not less than one-eighth uf an inch to the fool. 
(MJ.) 

fur tbo purpose of enconraging onltivation anil the making of irrigation ditches the 
Statu board of laud commissioners are hereby authorized to sell at public sale, at not 
l«is than Ibo appraised value, not more than one-half of any tract of arid land be- 
. loDgii^ to the State, except the school land, iu alternate quarter sections as nearly 
. as may lie, to any respousiblo person or corporation, on condition that said person or 
coiporatioa dig an irrigation ditch in such location, aud of sufBcient capacity to fur- 
niab water for the entire tract. All contracts for the sale of State lands under the 
provialous of this section shall be drawn by the attorney- genera^ and signed by the 
gavernor and tbe secretary of the bnard, in behalf of the State, and by tbe other 
Parties in interest ; and in no case shall the titles to any of said lauds pass from the 
State ijntil snob ditch ia completed in a manner satisfactory to the State board, and 
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the piiTchnnuH h»v« giveu, in uddiliuu ta such prica as may be fixed by the State 
booid, u suilAble ciiutraut or u|p-Mimeiit, secored hy a snfQaienC bcout, that they will 
fnuiidi wut«r tai tLu rem it in ill); purtiou nf the tract of land, aa aforesaid, at not to 
auccoHd [exeeuJ t Biich riiUiH lui the Statu liosrd may Bsroe. Upon the fulSllnwutof 
the abuvu coiiiiitiuns iialeul ui»y iwui! lur ui>t more llLin one-half of eaidtraot, aud 
tiio reuinlniui; purti»n of said tract luay he HnbHeqneutly disposed of in the aaiuB uwu- 
net as olLer Stale Iftuda. (Hoc. H, p. 226, Acta 1881, 2724.} 

Tbo State board of lunil comnitsHioiiers may sell in parcels of not more than 5,000 
acrpB, At publiu sulo, ikt not less than it« a|i|>rais«(l value, any of the laods gratiled to 
the Slate lor piibllu iui[>Toveuients, under tbo act approved Septeiubur 4, 1»11, coadi- 
tiooed upon tlie location of coloniee thereon, or tlie constraotiou of eitensiTe linw of 
ditches cuveriiiK sncb lands: iYoridcd, That not more thou one-half of aaj une seo- 
tiouof land shall ho sold, iu ultcruatohnlf acotiona: A»d provided farther, Thalsvny 
alleinate one-balf soctiuu uosold shall aul he sold for three years thereafter. (Sec, 
aU)6 (^), It. 7)to, G. L., ^44.) 

When any couiiiauy shall orgMiize under the provisions of this act to form a com- 
pany fbr the pnrpose of coiislructiu){ a flume, their certifloate, in additioD to ths 
matterB reii Hired in thesccond section of this act (Q. 8. ,038), shall specify aafullowe: 
The place of liOKiauiut;, the ti^ruiiuiiB, and the routo, as iiear as may be, and the pur- 
pose for vrhiuh suub lliinie is intended, and when oigsnized, according to the pro- 
viaionaof this iict, said cuiupauy shall have thuright of wayovertheliueproposMi in 
•och curtiSoate for such flume, provided it does not conflict with the rights of any 
former darning, ditchiuj;, ur other company. (Bea.:279, BO, p. 173, G.L., 31U). 

Act to Bbgulatk Batks, kto., 1067. 

Section 1. The county c 
In each year, and at hdcd other «,nn 
in view of tlio irrigatiou nud hurvBBtmg 

interested, hear and cooeider all applic , _ _ 

party or parties interested eitherin furnishing and delivering for oompeusaliou iu any 
inauuer, or in procuring for Hoch coBijx'nnation water for irrigation, mining, mtlling, 
niannfactnriiig, or domestic purposes from any ditch, canal, conduit, or reservoir, 
the whole ur uuy purb of which shall lie in Huoh county; which application shall be 
supported by sncli Hffldavitx as the applicant or applicants may present, showing rea- 
souable cause for such board of county cammiasioners to prooeed to lix the rot« of 
compensation for water to be thereafter delivered from snch ditch, canal, oondnit, or 
nsorvoir within snch connty. 

Sbc. S. Every such board of commissioners shall, upon examination of saeh affi- 
davit or affidavits, or fivm the oaths of witnesses in addition thereto, if they find 
that the facts sworn to show the application to be in good faith and Chat there ore 
reasonable eronnds to believe that unjust rates of compimsation are, or are likely to 
bo, charged or demanded fur water from such ditch, oanal, oondnitj or reservoir, 
shall enter an order tixiug a day not sooner than twenty days theroatter, nor later 
than the thini day of the next regular session of their board, when they will bear all 
parties interestetl in snch ditch or water works as aforesaid, or in procaring water 
therefrom for any of the said naes, as well as all documentary or oral evidence or 
depositions, taken nccordlug to law, tonching the said diteh or other work as afore- 
Said, and the cost of fumiahuig water therefrom. 

Seic. 3. At the time so fixed all persons interested as aforesaid on either side of 
the controvei'sy, or in lan<ls which may be irrigated from such ditch or other work 
aforesaid, may ap)>ear by themselves, their agents, or attorneys, and said oommis- 
woners shati then pioouKd to take action in the matter of fixing such rates of oom- 
peneatiou for the delivery of water ; Provided, The applicant or applicanta^if the ap- 
plication bo made by a patty or parties as aforesaid, desirons of proonriug water-- 
shall, within ten days firom the time of entering the said order flxing the hearing, 
oanse a copy of such order, duly oertitled, to be delivered to the owner or owners of 
such ditch, caual, condnit, or reservoir, or to the president, secretary, or treosnrer of 
the company, if it l>e owue<l by a corporation ur association having such officers. If 
any such owner can not bo funnd, a copy shall be left at bis nsaal place of abode, 
with some purxon residing there, over twelve years of age, and if such officer of any 
corporation or asaociatiou can not lie found, euoh copy shoil be IMt at the mraal plaoe 
of basino»a of the company of which he is such ofHoer, or at his residence, if such 
company have no place of business, aud if such ditch or other work aforesaid shall 
be owned by several owners, not lieing an incorporated company, it shall be soffl- 
oient to serve snch notice by delivering one copy each tu a majority of them. If the 
applicant be the owner or party controlling such ditch, canal, conduit, or reservoir, 
such notice shall be given by causing printed copies of such onler, in hand-bill fom, 
in conspicnous type, to be posted securely in ten or more pnblie places throngboat 
the district watered fromanob ditcbor oUier work afate«ud— if Uie water banivd 
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fbr irrigation — and on* oop.v shall be posted for erery n)il« in )ea|(tb ot aucb ditch ; 
bat iTsiich ilitoh or other work be for the supply of wnter for milliDg or miniiiK. it 
Bh^ll besnftident to Herveunch copy ou the parties theu takiiij{ wata^r therefrom. Tha 
persnn or iwraonH m»kiii);r miob service or poet in;; such printed copies shall make 
affidavit of the nianoer in nhioh the same has been done, which affidavit shall be 
filed with the tiaid boiud of county coniinissiouers. Depanitioun mentioned in sections 
hereof, to be used before said conimissiouem, shall be taken betbie any offloei in the 
Stbte anthuris^ by law to tnke dei>ositioDs, npon reasonable notice being given to 
the opposite party of the time and place of taking the same. 

8bc. i. Said board of uatnmlsBioners may adjourn or postpone any bearing from 
time to time, as may be found necessary, or for the oanvcDience of parties, oruf pubko 
baeineas; aod they shall hear and examine all legal testimony or proofs offered by 
our party interested as aforesaid, as well couoeming the originnl eost and pt«eeDt 
vslne of works and stmoliire of such ditch, canal, coudnit, or reservoir, as the cost 
and expense of maintaining and uiierating the same, and all matters which tuay 
aSeot tlie establishing of a reasonable maximam rateof compensalion for water to Iw 
farniehed and delivered therefrom; and tliey may issue subjHitoas fur witnesses, 
wbiitb mibp^enas shall be nerved by the sheriff of the connty, who shall receive tbe 
]»wlul fees for all such service; and said board may also issue usubpcena for thepro- 
dactioii of oil books ami papers rociuirod for avideuce before theui. Upon hearing 
and considering all the evidence and faoto and matters iavolved in the case said 
board of oomniissioners shall enter an order describing the ditch, canal, conduit, res- 
ervoir, or other wi>rk in qiieetiou with eiinicieut certainty, and filing a Just and rea- 
sonable rate of coin|>en«atioii for water to be thereafter delivered from snch ditoh or 
other work as last aforesaid within the county in which such commissioners act; 
and sueh rate shall not be changed within two years from the time when they shall 
be ae fixed, unless upon good cause shown. The district court of the proper county, 
or the judge thereof In vacation, may, in ease of refusal to obey the sobpcena of the 
board of couuty coumiiss loners, compel obedience thereto, or punish fur refuiuil to 
obey, after hearing, as in cases of attachment for contempt of such district coaft. 

Src. 5. Every person who shall swear or afflrm falsely In any matter or testify 
falsely after being duly sworn or having alUrmed as a witness in any proceeding pro- 
vided for in this act shall be deemed guilty of peijury, and on conviction shall be 
pnnished ocuordingly. 

Skc. 6. All acts and parts of acts inconsistent with this act are hereby repealed ; 
but such repeal shall not work any iuterference with any proceeding by any board of 
county commissioners now pending, saving that any such jiroceeding may, at (he re- 
quest of cither party, be carried on to completion nuder the provisions hereof. 

Act to Fbevxnt Extobtion, etc., 18tJT. 

Sbc. 1. It aball not be lawful for any person owning or controlling, or claimieg to 
own or control, any ditoh, canal, or reservoir carrying or storing, or designed for tbe 
carryiDi; or storing, of any water taken from any natural stream or lake within this 
8tat« tu be furnished or delivered for compensation for irrigation, mining, milting, or 
domestic purposes to persons not interested in such onuerehip or aontnil to demand, 
bargain for, accept, or rec«ve from any peraon, who may apply for water fur any of 
the aforesaid purposes, any money or other valuable thing whatever, ox auy pro~ '~~ 



ir agreement therefor, directly or indirectly, as royalty, bonus, or preniimn, prereqni- 
elle or oondition precedent to 'he right or privilege oi^ applying oT bareainlDg for oi 
ptoeuring such water ; but such water shall be furnished, oatried, and delivered upon 
tiie payment or tender of the charges fixed by tbe county commissiooers of the proper 



eeanty, as is or may be provided by law. Any and all muueys, and every valuable 
thing or oonsideration of whatsoever kind which shall be so as aforesaid demanded, 
charged, bargained fhr, oeoepted, received, orretajued contrary to the provisions of 
this section shall bede«rneil and held an additional and corrnpt rate, charge, or con- 
sideratkm for tbe water intended to be furnished and delivered therefor, or because 
thereof, and wholly extortionate and illegal, and when paid or delivered, or surreo- 
lered imty be recovered bock by the party or parties paying, delivering, or surrender- 
ing (be same rrom the party to whom or for whose use thesameshall have been paid, 
delivered, or surrendered, together with all costs of suit, including reasonable fees of 
attorneys of plaintiff, by proper aoti(»i in any court having jurisdiction. 

Skc. 2. Every person owning or controlling, or claiming to own or control, any 
dilch, canal, or reservoir, as is mentioned in the first section of this act, who shall, 
■ft«r demand in writing made upon him for the supply or delivery, of water for irri- 
gation, mining, milling, or domestic purposes, to be delivered from the ditch, oanal, 
or reservoir owned, possessed, or ooutrolled by him, and after tender of the lawful 
rite iif oompensation therefor in lawful money, demand, require, bai^ain for, accept, 
neaive, or retain from the party making sncb application any money or ether thing 
ot value, or any promise or contract or any valoable oonsid^ratios whatever, as aaeb 
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royalty, booQs, premtura, prereqni 

ioDS of the said flrat BPctiun of thii 

demeanor, and oa conviction thereof Hball l>e pnaished bj flnti of bi 

hoDdred dollars nor nioru tban Ave thonaand dullars, oc im prison meot tor a term 01 

not less tban throe nioulha oor more tlian one year, or both sucb fine and impiiwn- 

ntent, in the diHretioD of the court. 

SBC. :l. Everjr periMn onniiiK or controlling, or clatuiLug to oirn or control, no; 
ditcb, canal, or reservoir aauh as lb lueutiooed in the firtt sectioD of this act, wbo 
■hall, after demand in writiufj aiatie apon hiui for the supply or delivery of water tor 
irrigation, minin);, milling, or domestic purpottes, to be delivered from the ditch, 
oaoal, OT reservoir owned, poHsesHed, or controlled by bim, and after tenderoflke 
biwful rate of compentiatiou therefor iu lawful money, refuse to fumiHli or carry and 
deliver fruin such ditch, canal, or reservoir, any water bo applied for, which crater 
can or may be by UKe of roaaonahle dilii^euce in that behalf and within the carrviog 
or storage capacity of snoh ditch, canul, or reservoir, be lawfully fninished and de- 
livered, without infringement of prior ri^btB, shall be deemed guilty of a misde- 
meanor, and upon oouviotion thereof sluilt be pnniBhed by Rue of not less than one 
hoodred dolJsra nor more than five tbouBaud dollars, or impriBonmeat for a term of 
not loss than three mouths nor more than one year, 01 both such fine and imprinon- 
ment, iu the dhioreUoQ of the oourt. 

811C. 4. When any corporation, iu defiance or by att«mptedevaBioaof theproTiaions 
of this act, shall, after tender of the oonipensation heieiubefore provided for, refuse to 
deliver water such as is mentioned in the third section of this act to any person law- 
fully entitled to apply therefor, it shall be the duty of the attomey-geueral, upon 
request of the county conunissionors uf the proper county, or upon his otliorwise re- 
ceiving due notice thereof, to institute and nrosecnte to jndgment and Hnal det«rnii- 
nation prooocdingb in guo warTaHto for the forfeiture of tho corporate right*, privi- 
leges, and fraucbises of any sach corporation so o&uniliiLg, or by mandaMM or other 
proper procoedinRs to compel it to its duty in that behalf. 

Sec. 5. Tbe weird person as used in this act shall include corporations andaasocia- 
tiousand the plural as well as tbe xiogular number; andevery officer of a corporation 
or member of an association or co-ownership, and every a^ent violating any of the 
provisions of this act, shall be liable to restore the unlawtul consideration extorted, 
and be punishable under the peualpi'oviHions of this act, the same as if tbe thing done 
in disobedience to its pTOviaious were done for his own sole benefit and advantage. 

Act TO Rbgulatb Watbr Cohhissioner's Bond, etc., 1887. 

Sec. 1. That section 4S of cbapter 57 of the general statutes of the State of Col- 
orado, entitled " Irrigation, " the same beinggeneraleectioul752 thereof, be, and the 
same is hereby, amended so as to read as follone-. 

Sec. 42. There shall be one water commissioner for each of the above-named diatricte, 
and for each district hereafter formed, who shall lie appointed by the governor, to be 
selected by him from persons recommended to him by the several boards of county 
oommissionere of tbe counties into which wat«r districts may extend, and the water 
commissioner so appointed shall, before entering upon bis duties, give a good andsuf- 
flciont bond for the faitbfnl discharge of hia duties, with not less than three sureties, 
in a Bnm not less than one tbousand dollars nor more than live thousand dollars ; tbe 
amount of said bond to be fixed by the county commissioners and approved bjtlis 
governor and State engineer. The commissioner so appointed shall hold bis ofBce 
until hi$ nnccessor is apjminted and qualified : I'rovided, hoaever. That if sucb water 
district shall be embraced in more than one county, and the several conntiea la 
which snch water district is situated disagree as to the amount of the bond as herein 
required of water commissionnrs, then and in that event the governor shall fix tbe 
amount thereof, with thesame effect as though fixed by the oonuty oommissionete. 

Skc. 'i. Tbe governor sliall, by like selection and appointment, fill all vacancies 
which may be occasioned by death, resignation, or continued absence ttom tbe dis- 
trict, removal or otherwise. Said county commissioners may, from time to tisie, 
recommend persons to be appointed as above provided, and the governor may at 
any time remove any water commissianoi, in his disoretion. 

Act Rkoulating Distribution of Water, etc., 1887. 

*"'?'■ 

t — „ „ , „ 9 from "^pril 15 to November 1 in 

each year, keep a Sow of water therein, so far as may be reasonably practicable for 
the purpc^e of irrigation, sufficient to meet tbe requirements of all such persons u 
are properly entitled to tbe use of water therefrom to the extent, if necessans t'* 
frnich such persons may be entitled t4 water, atjd n« more : Provided, Aouwnn-, That 
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whenever the rivers or public HlreamB or Bouroea from which the wftter is obtained 
are Dot saCBcieiitl; free of ioe, or the volnme of water tberetn is too tow ftnil inad- 
equate for that purpose, then sQch oanal or ditch ahaU be kept with as taU a flow of 
wkter therein as may be praotioable, sabjeot, however, to the rights of priorities 
from the atrenms or other sonroes, aa provided b; law, and the neoesslty of oleouing, 
repairing, and maintaining the same in good condition. 

SRC. '2. The owoera or perBons in control of any canal or ditch nsed for Irrigating 
purposes shall maintain the same in good order and repair, ready to receive water by 
April 15 in each year, so far ae can oe accomplished by the exercise of reosonabfo 
care and diligence, and shall constrnot the neomsary ontlets in the banks of the canal 
or ditch for a proper delivery of the water to persons having paid-np shares or who 
have pnrohaseil rights to the use of the water : Provided, Jiomever, That a multiplicity 
of Diitlets in the canal or ditch shall at all times be avoided, so far as the same shall 
be reasonably practicable, and the looatioo of the same shall be nnder the control of 
and shall Iir Ht the luost oonvenient and practicable points consistent with the pro- 
tection and safety of the ditch for the distribntion of water among the varions claim- 
ants tbeniof, and such location shall be under the control of a saperintendent. 

Sue. 3. It sball be the duty of those ownlDg or controlling such canals or ditches 
to appoint a snperintendeDt, whose doty it shall be to measure the water from sncti 
canal or ditch through the outlets to those entitled thereto, according to his or her 
pro rata share. 

Sec. 4. Any superintendent or any person bavin? charge of the said ditch who shall 
willfully neK'cx't or refuse to deliver wat«T as in this act provided, or any person or 
persons who shall prevent or interfere with the properdelivery of waterto the person 
or persons having the right thereto, shall be guilty of a misdemeanor, and upon cihI' 
victioD tberenf shall be subject to a fine of not less than ten nor more than one hun- 
dred dollars for each offenin), or impriijonment not exceeding one month, or by both 
siich Bne and imprisonment, and the moaey thus collected shall be paid into thegeu- 
entl fund of the county in which the misdemeannr has been committed, and the owner 
or owners of such ditches sliaH be liable in damages to theperpon or persons deprived 
of the use of the water to which they were entitled, ae in this act provided. 

Sf.c. 5. Any water commissioner, or his deputy or assistant, who shall willfully 
uu^lcct ur refuse, after being called upon in aoco^ance with section 1758 of the gen- ' 
crHl Ntatutes of the State, to promptly measoro water from tie stream or other source 
of snpply into the irrigating canals or ditches in his district, acoording to their re- 
aiwctive priorities, to the extent to which water may be actually necessary for the 
irrigatinii of lands under snoh canals or ditches, shall be deemed guilty of a misde- 
iiicnnor, and shall be snlftect to thesame penalty as provided iu section foorof this act. 

Sec. 6. In all cases deolared misdemeanors by this act, any justice of the peace of 
the county in which the offense was committed, may, upon complaint being made aa 
is uow required by law, issue a warrant directed to any proper officer of the county, 
for the arrest of any person so charged with any such misdemeanor, and upon the ar- 
r«Ht of such person or persons, the justice of the peace before whom sach person or 
l-ersons may be brought for trial shall hear and determine the canse, aiiit if he Snd 
the accused guilty, shall assess the flue, and if imprisonment be a portion of the seo- 
lunce, Iheii to fix the term of imprisonment, or both, as provided in section A of this 
act: Provided, The accused amy have a trial by Jury, which shall be summoned as in 
cases before .justices of the peace for assault and battery. 

An Act for Appointment of Watbb Division SrPXRiNTBitDBNTS, 1887, 

8x0. 1. That the governor shall appoint a sntrarinten dent of irrigation for each of 
the wat«r divisions now existing witlitn the State, or which may hereafter be created. 
Snch snperin I en dents of Irrigation to hold ofHce for a period of two years from the date 
of their respective appointment*, or antil their successors may be appointed and quali- 
tleil. The governor may at any time in his discretion remove said sn peri d tend outs of 
irrigation, or any of them and appoint others in tbeir stead for the remainder of said 
term of two years: Proridtd, That the governor shall not appointa superintendent of 
irrigation in any district [division] nntil the board of county commissioners of some 
one or more of the conntiea whose territory or any part of whose territon is included 
in Buch wat«r district (.division] shall have, at a meeting regularly called and held, 
adopted a resolnticm requesting such appointment to be made, and have had thesame 
certified to the governor. 

Bbc. 2. Said supeiintendent of irrigation shall have geperal control over the water 
comniiasioners of the several dislriots withinhis division. He sball, under the general 
snpetvislonof the State engineer, execute the laws relative to the distribution of water 
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diKliamofkiadatiM, hn ihall hare the withority to aatka t* attar raga UMuM ta 
Becsra ^ squl Mod Eair dutribaUoB of water, in aecMtlaiiw with tke rickti of pri- 
vritv «f Appropriktiaa aa naj u bia jadgaaat be n«e4ed in hia diTiaiaa : fY api ^ eJ^ 
"- hregaUlioaaahallBOt bawvialatiofiDf aaypait of tlwaet, or -' '-*-- 



Stata, but iball ba HMcdj •DMlaaantaiy to and Beeaaaaij to anioree tko prnTimn— 
of tba general laws and amsadBenta tbraato. 

ItecT. Any pcMMi, Jitah compan j, or diteh ■ ■« who amj d a— hi— alf injmpd w 
duerianaated against by any aaeh order or reenlalioa irf auh aaparinteBdaDt of ir- 
rr;3tioa, ahall bre the right to apnal from tbea^neta the State eagiiwer, by filing 
with tba State ei^Doer a e«y of tbeorderompUtiooeaBplaiBedal^aitda atatg- 
ment of tbe mantier ia whieh the namn injariooaly affeeta the patitioiMi'B intenat. 
Tha State eDRioeer sball, after due notioe, hear wlwterer leatiiaony may be broii|^t 
ferwaid by tbn petitioner, either orally or by way of »ffida*ita, and thraagh tlia aa- 
pwintendent of irrigalKHi ahall hare power to soqieBd, amend, or coolliB the tmAvr 
eomplained oC 

Sac 5. Said anperiDtendent of irrigatioo shall cnmmenee tbe diaobKse af bia dB- 
tieain Ilia division aaaouD as tiie firet water OQDiiiiimioner in any diatoiet withrn. bin 
diriaion ahall be eallod oot, and ahall continue to disehaiiie bia dotiee until Uia iamt 
water comminioner in nay diHttict of hie lli^-inon reaaiie la ba needed- EacJi wAter 
ooianiiBBioDer ahall report iiDmediateiy to tbu anpennt^ideat of irrigation ofhia di- 
vision wbeii he ia called out and when be ceaaea to Ite needed, and abaU,_ daring tfas 
ooDlinaaiiceof hiadntiea, be nnder Uie eontr^ of theaaperi^endentof irrigatno of 
hiadiTiBion. TheaaperinLendentof irrigation ahall leeaire aaeampenaation five dol- 
lars per day for every day do ring whiah na ia employed in tlie diaeharge of bia dwtien. 
Skc. 6. Within thirty days after tbe appointment of said anpaainteadent of irrif;*- 
tion, it sbaiil be hie duty to give bond to Umamonntof ten thooaand doUanfor Ae 
faitbfnl di»charge uf bia duty, said hood to be approved by the board of eonoty c«aa- 
niissionern of the county wberein aaid aaperinteaduit nt iirigation may naid«, sod 
to be filed in tlie ofboe of the county eluk and recorder of aaeh eoonty. 

Src. T. Witbiu thirty daya after bia appointnieat aaid superintendent of irrigstioa 
ahall send to the clerk of the diatricl court, within bia diviaioo, of aaeh CDontiea *■ 
have bad rendered by tbe diatriet conrt of snch county, jndieial deereea fixing tlie 
priorities of appropriation of water for irrigation pnTpimea for any watw diatriet, a 
BotiGcation of liia appointment to aocb oSee, and sball reqneat of tbe aud elM'k • 
certified cupyuf every decree of the dietrtet court eatablishin^piioritiaa^aniropri*- 
tioD of water used for inicatioo purpoaes within that distnet. Tberenpoa it sh*ll 
be tbe doty of tbe clerk witliiii lea dayaaAer the receipt of aoeb nqnest bxim said su- 
perintendent of irri^tloo, to prepare a certified copy ofaU deere«n of aneh diatriot 
court estabtiahing pnoritiea of water rights made witiiin that diatriet, nnder the p>>o- 
visions of the general atatntee of tbe Stale of Colorado, and trananit Um same to Ht^ 
superintendeat of irrigation reqaeeting it. Said anperintemlMit of irrigatimi ah»ll 
th«n cause u> be prepared a book to be entitled " The ragistar of priMities of aj^pro- 

priatious of water rights for water division No. , State of Cohnado," intbin 

which he shall enter and preserve anoh eertified oopiea of daeme. Said anperintend- 
ent of irrigation shall then, from such certified oopiea of deoree, make eot a liatof *ll 
the ditches, canals, »nd reservoirs entitled to appropriationa at water within his di- 



I, arranging andnnmbering tbe eame in eonaeeutive order aoootdioglo tbe dates 
of their respective appropriatims within hia divison, and witbaat rt^ard toth* 
number such ditches, canals, and reservoirs may bear within their respective water 
distriets. Soebsnperintendont of irrigation shall then enter ftoaa his r^^ister a bab- 
ntated stAtement tif all tbe ditches, canals, and reservoirs in hisdivision, wboae prior- 
ities have ueen decreed, which Btateuteat sball oontaiu tho f<dlowuig informatwn 
concern ing each dit^b, canal, and reservoir, arranged in separate eolunns: Theuanae 
of the ditch, canal, or reservoir, its number in hisdivision, the distriet in which it is 
Bitaat«d, the number of it in itapropor district, and the number of enbie feet of wat«c 
per second to which it ia entitled, and such other and farther infiwination as he may 
deem usefnl to the proper dischu^e Of bis duty. In ease any decrees irf court estab- 
lishing prioritiea of appropriation of water for irrigation parpoaw arc made aAer tbe 
taanunlttal of tho copy of previoaa decrees to the superintendent of irrigatioa, it 
shall be tbe duty of the clerk of tbe coorl wherein such decree iarcBdered to tea«a- 
mit to the anperintendeat (if irrigation of tbe division within whioh saidi eonnty is 
wtnated, within ten days after it is rendered, a oopy of such deome, and tte aaperlB- 
tendent of irrigation shall enter tbe same in hia register. Such raster to be filed 
and kept in tbe office of the State engineer. 

Skc. 8. Said superintendent oF irrigation shall have the right to eall ont any water 
commissioner uf any water district within hia division at aoy time he may deem it 
necessary, and be sball have the power to perform the regular duties of water oonNuia- 
sioner in all the districts within nis division. 

Skc. 9. All wat«r commissioners shall make reports to tbe superintendent of irriga- 
tion of their division as often aa may be deemed necessary by said s^Mrtatendeai, 



8PB0UL iBKtaATION LAWS OF COLORDO. 21& 

Baid reports shall contain th» following fnformatiau: The omoant of water 
to SQpply all the dit«lieB, oanate, aad r^Bervoire of tfaiit district; the »monnt ui nuLur 
MtuUly oomfiig lato the distriot to sappl; sach ditches, cait&ls, tuid reaervoira ; 
whether each eapply is on (be increaae ot decreauH ; what ilitcbeii, canals, and reaer- 
voin are at that lime without their croper supply ; the probnbilily bh to what the 
inpplj will be during the period before tbe next report will b« ruquired ; and auoh 
other and fbrther infonnntioD as the snperiutendent of irrigation of that division ma; 
BDggest. Said KupertutendeDt of irrigation shall oarefully file and preuerve anch re- 
ports, and shall from them asoertaiu what ditches, caunin, uad roserToin are, and 
what are not, reoeivlog their proper supply uf water, and i f it shall appear that is 
any district In that divlsioD any ditch, caoal, or reservoir is receiving water whoae 
priority post-dates that of the ditch, canal, or reservoir in another district, as ascer- 
tainnd fitim his reglstttr, he shall at unce order sach post-dati>d ditcb, canal, or reser- 
vcdrafaat down and the wator given to the elder ditcb, oaoal, or reservoir. His orders 
belDK direcUid nt all times to the enforceuieut of priority of appropriation, according 
to hM tahnlated statement of priorities, to the whole divisinn, and witliout regard to 
the district within which the ditches, canals, and reservoirs may Iw located. The 
reports of water oomniissiouars, by t)ie siiperiuteudent uf irrigation, shull he filed and 
kept in the office of the State engineer. 

Skc. 10. la case any ditch, canal or reservoir, in any district witbin.snch superin- 
tendent of irrigation's division, shall fail to receive its regular supply of water, tbe 
ownerofsnch ditch, canal or reservoir may report snch fact to tbe water com niis- 
sloaer of that district, who shnll ininiedlately apportion the water in his district, and 
send forthwith, hy telegram if necessary, a report of such fact to the sotieriiituudent 
of irrigation of bis division: and tliorenpon it ebati he tbe duty of the sn)>eriutendent 
to compare snch report with Ins register, and if any ilitch, cuuut or ruxervoir of nuy 
other district of his division ih receiviug water to which any ditch, canal orrewrvolr 
of any other district is entitled, ha shall at once order tlie shutting down of the post* 
dated ditches, canals or reservoirs, and tbe water given t« tbe ditches, canals or 
TMervoira having the priority of appropriation : Providtd, howeeer, That nothing in 
this act shall he construed as interfering with the priority of water for doniesl ic use. 

8bc. II. Such snperiutendent of irrigation shall, in tbe discharge of his duties, be 
clothed with the powers of instice of the peace, and any person violating bis orders 
ralativeto the opening or nhatting down of bead -gates, or the nsiiig of woterfor irri- 

6ation purposes, shall be deemed guilty of contempt, and Hnminary punishment may 
e inflicted, not exceeding ninety days imprison uieut, or three hnndred dollars flue, 
or both. 

Sic is. The expenses and salary of the superintendents of irrigatioushall be paid 
pro r»ta liy the connties interested, in the same manner as tlie fees uf water comiiiiH- 
sionera are paid ; and the fees of the clerks of the district courts, fur services rendered 
Dnder the provisions of this act, shall also be paid by tbu connties interested, u|ion 
the said clerk renderiug bis acoonnt, oertitled by the district judge, to the hoards of 
ccanty comniissiouers of tbe connties embraced in tbe water divisious, in case of 
which the services have been rendered. 

Acrr TO Protkct Water Biobtb, ktc., 1687. 

Site. 1. That it shall be the duty of every person who is entitled to take water for 
irrigation purposes from any ditcb, caiinl, or reservoir to see that he ri^ceives no more 
water from snch ditch, canal, or reservoir through his head-gate or by any ways or 
meaiiB wbatwiever than he is entitled to, ikud that he shall at all times tahe every 
precaatlOD to prevent more water than he is entitled to coming fkom such ditob, 
canal, or leaerroir upon his land. 

8kc. 2. That it shall be the duty of every snch person taking water from any ditch, 
oaual, or reasrvoir to be naed for irrigation purposes, on fluding that he is receiving 
more water from such ditcb, canal, or reservoir either through bis bead-gate or liy 
Bwana of leaks or by any means whataoever, imicediately to take steps to prevent 
his fmther receiving more water from such ditch, canal, or reservoir than he is enti- 
tled to, and if knowingly he permits such extra waMr t« cunie npOD his land from 
swh ditch, canal, or resei-voir and does not immediately notify the owner or owners 
of sBch ditob, or take steps to prevent its fortber flowing upon his land, he shall be 
liable In dami^^to any person, company, orcorporatiou who may be injured liysuoh 
extra appropriation of water for the octna) damage snetained by the party aggrieved, 
which damagee ahall be adjudged to be paid together with tbe costs of snit and a 
reaoonaUe attorney's fee to be fixed by tne oonrt and taxed with Uie costs. 
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A(Tr TO Skcubx Right or Wat, bto., 1S87. 

BaUe»aetedbtftlitgneralm*iemhly o/(Aa State ^ Colorado : 

Bbc. 1. That Motion two (9) of Bsid act (apptoTedFebtaBr;ll,18SI, being general 
section No. 1720 of the general statntea of the State of Colorado, which ia section 10 
ol chftpter 57 of &aid general statutes, entitled ''Irrigation," be, and the same is 
hereby, amended so as to read as follows : 

Skc. 2. Every person, association, oi corporation hereafter oonstraoting oi enlarg- 
ing any ditch, canal, or feeder for any ditch or reservoir for irrigation, and taking 
water directly from an; natnral stream, and of a oarryine capacity of more than -one 
enbic foot of water per second of time, as so oonstmcted or enlarged, shall, within 
ninety <90) days after the ooniniencenientot such conatraction or enlargement, lilain 
the office of the county clerk and recorder of the coantj in which the head-fja^e of 
such ditch or feeder may be situated, and also in the office of the State hydraulio en- 
gineer, a map showing the point of location of anch head-gate, the route ol such ditch 
oreauaJ, or the high-nater line of anch roeerroir or reservoirs, and the route of the 
feeder to and ditchea or canals from snch reservoir or reservoirs ; the legal snbdivis- 
ions of the lands npon which snch structures are built or to be huilt, if on snrreyed 
lands ; the names of the owners of snoh lands as far as the same are of record in the 
office of the county clerk of the county i^ which they are situated j snch courses, dis- 
tances, and comers, by reference to legal snbdivisiona, if on surveyed lands, or to 
natural objects if on nnsurveyed lands, as will clearly designate the location of such 
stmctnres. Upon or attached to such niap shall be a statement showing : 

First. The point of location of the head-gate above mentioned. 

Second. The depth, width, and grade of snob ditch, canal, or feeder. 

Third. The carrying capacity ol snch ditch, canal, or feeder, in cnbic feet per sec- 
ond of time, and the capacity of such reservoir or reservoirs in cubic feet when filled 
to the high- water mark. 

Fourth. The time of commencement of work on such stmctnres, which time luay 
be dateil from the commencement of the surveys therefor. In case of an enlar^ment, 
such statement shall also show the matters required in items second, third, and fourth 
above, as to the enlargement, and state tJie increased capacity arisiug &om snch eu- 
largement. If such statement be Sled within the time above limited priority of right 
of way and water accordingly shall date from the day named as the day of oommenc-' 
ing work ; otherwise only from the date of the filing of the same : Provided, That 
nothiug herein contained shall be takes to dispense with the necessity of duo dili- 
gence in the prosecntion of snch structures ou the part of the projectors of the same. 
Such statement shall be signed by the person, association, or corporation on wboee 
behalf it is mode, and the truth of the matters shown in such map and statement 
shall be swom to by some person in whose personal knowledge the troth of the same 
shall lie. 

DAKOTA lEBIGATION LAWS. 

[The Territorial laws have been adopted in both North and South Dakota.] 

WATKR Riaars. 

Sec. S039. Any person or persons, corporation or company, who may have or bold 
a title or possessory right or title to any mineral or asricnltural lands nitbin tlie 
limits of this Territory shall be entitled to the usual enjoyment of the waters of the 
streams or creeks in said Territory for mining, milling, agrionltnral, or domestic 
purposes: Provided, That the right to encb nse shall not interfere with an^ prior 
right or claim to snch waters wben the law has been complied with in domg the 
necessary work. 

Sec. 3030. When any persons, corporation, or company owning or holding land, as 
provided in section 2029, shall have no available water facilities npon the same, or 
whenever snch lands are too fair removed from any stream or creelc to so nse the 
waters thereof as aforesaid, such person or persons, corporation or company shall 
have the right of way through and over any tract or piece of land for the purpose of 
conducting and conveying said water by means of ditches, di&es, flumes, or oanala, 
for the pnrpose aforesaid. 

Skc. 3031. Such right to dig and oonstmot such ditches, dikes, flnmes, and canalB 
over and across the lands of another shall only extend to so mnch digging, catting, 
or excavation as may be necessary for the purposes required. 

Skc. 2032. In all oontroversiea respecting rights to water under the provisioiisaf 
this act the same shall be determined by the date of appropriation as respectively 
made by the parties, whether for mining, milling, agrionltunu, or domestic pnrposes. 
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'Sbc. S033. The waten of the atrsMne or oreeks ofttie Territory mftf be made ftTftU- 
abie to the fall ext«iit of the oapaoity thereof for miniDK, milliDg, sgiioaltDr*!, or 
doinMttio pnrpoaeg, irlthant regard tu deterioration ia qaalil; or dimtDUtioi] in qoMi- 
tity, BO tlutt theBomeda not materiallf affect or impair the rights of the prior appro- 
- priator. 

Sgc S034. Aoy peraoii or persons, corporation or oorapaoy, damaging or iujoring 
tb« lands or poeaessiona of another by reason of cnttlag or digging ditchea or cauau 
or erecting ilnmes aa provided by section ^30, the party ao committing aueh Injory 
or daiaage ahail be liable io ttie party so itijnred for the aotnal damage ocoasioaed 
thereby. 

Sko. WJb. This act Bhall not beao conatmed aa to impair or in any way or manner 
interfere with the rights of parties to the ase of the waters of aucb streama or creeks, 
acquired bufiire the passage of Ihia act : I'rotiided, That all water rights or ditches 
that liave not been naed or worked duou for one year next prior Ui the passage of this 
act aliall lie deemed abaniloued and forfeited and sulijnut to appro[>riatiot: anew. 
Any person or persons, corporation or company who may dig any ditch or canal, dike, 
or nuine over or across any public rood, trail, or highway, or who nse the waters of 
BQch ditcli, dike, lluiuo, or caual shall be reqnired to bridge the same and keep the 
same in good repair at such crossing or other places where the water from any snch 
ditch, dikes, flumes, or canals may flow over or in anywise injure any road, trail, or 
highway, either by bridges or otherwise. 

Sbc. 2036. Any peraou or persons, corporation or company ofTendingagainat section 
20^, on conviction tliereof shall forfeit and pay for every such offense a penalty of 
not lesa than twenty-live dollars nor more than one hnndred dolUrs, to b'l recovered 
with costs of suit in civil ai^tion in the name of tlie Tsrriti>ry of Da1>otn, iieforc any 
court having juriKdiutiou. One-half of the lino so collected sball be paid into the 
ooimty treasury of tho county in wbicii the offense was committed, and the other 
half aball be paid to tbe person or persons informing the nearest magistrate that 
such offense has been committed. All snch Quea and costs shall be collected without 
stay of execation, and snch defendant or defendants may by order of the court be con- 
fined in the county jail until anch fine and coala have been paid, 

Skc. 2037. Any person or persona, corporation or company appropriating the waters 
of any streams or creeks in this Territory shall tntu the water from tbe cliannel of 
snob creek or streitm, and construct at least twenty feet of ditch or dume, within 
thirty days from the date of appropriation, and. tnm tbe water tberein; andconstrnct 
at least twenty rods of aaid ditch or flume, if needed, within six mouths from the 
date of such appropriation, and turu the wat«r therein; and within twenty days from 
the date of location, the locator or locators of such water right shall Qle a location 
certificate thereof with the register of deeds in the proper conuty within which such 
water ri;>;ht is situated; a copy of snch certiHcate shall be posted at or near tbe head ' 
of such ditch, flume, or canal, and shall contain the name or names of the locators, 
the date of location, niimlier of inches of water claimed or appropriated, and tbe 
purpose of the appropriation ; and in no case shall the nuiuber of iuclies of water 
claimed exceed the conveying capacity of the first twenty feet of the flniuc or ditch, 
nor shall said ditch or finnie be enlarged to the prejudice or ii^jury of a subsequent 
appropriator before such enlargement. 

Sec. 3038. On failure to commence the construction of snob ditch or flume for sixty 
days after location, nnd prosecute such ditch, canal, or dume to fiual completion with- 
out anaecessary delay, aucb appropriation shall he deemed abandoned. 

SSRVITUDBS, 



9. Tlie right of receiving water from or discha^ing the same upon land. 

10. Therightofdoodinglaud. 

11. Tbe right of having water Bow without diminution or disturbance of any kind. 

BIQHTS AND OBLIQATiON OV OWNRHS. 

Bkc. 3771. Tbe owner of land owns water standing thereon or flowing over or 
ander its surface, but not forming a definite stream. Water running in a del]nit« 
stream, formed by nature over or under the anrface, may be used by him as long aa it 
remains there ; bnt he may not prevent tbe natural flow of the stream, or of th« 
nalDndspriDg from which it coinmences its course, nor pursue nor pollute tho same*- 
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ARTESIAN WBLL8. 

isof tllsfcot, tlie Judc' 
AitMiftD wall oamiiiisHiuLier, which oSlce \» hemby created. 

Sxc. S. [ApalioatioH ly (an retid«nl /rMhotibr*,] Befom the srtraimn well eomniia' 
Bioner sboJI Mice aajr action toward oreutiiig or ratabtlHfainc any arteaian well, tiieni 
shall be flted with him an application, aijrued bj not less than ten Teaiilont freehold- 
eni of any townabip or townships lu wliioli sddd artealau well and the lands to be 
be II eH ted thereby and to be otiscBHed therefor may be situated, };iviDg a deaeription 
of the place where said well Is nropoted to be located, and also adeBuite description 
dt the be){inDlnKi the route, and the termincra of the water-way thronfth whiofa It is 
proposed that the water Ttom saofa well shall flow whea the xanie is CMtuipleted sad 
In operation, and otTerlug tlie,ri);ht of way fur aaiil well and micti wator-way throng 
their odd land, and who shall be snbjoot U> direct aeMasnient tltnrefor. 

Bbc. 3. lAppoinlmtnlof viettnTS — dsfin.] At the expiration of twenty dftyn alter 
the lilin;; of such appllcatiim the saidonniinimioDerHSltall appoint three disinterested 
persoDS as viewers wbn Hball witbout aniiecessnry delay proceed to personally ez- 
aniine the place whPt« said well is to be located and the iMarne, ronte, and t«nninDs 
of said proiHwed water-way, and «ball OHoertaln whether said location of snoh well 
and eHtablishinent of xuirl water-way iv proct.icalifc aui[ nocemary and beneflciftl to tha 
public welfare of the dintrtut in which tli'o nine is propoaed to be IcRsatM), «Ad atull 
report the rcfiult of Micb investigaliimH in writing to said well ooinnilssioner, hUTiac 
flrst been dniy aworn to faithfiilly and impartially dlachBri>e their dntiea fM sucn 
viewers. If any punuiii npon whose land the proposed well is located, or thmngb 
irhcise land any water-way therefrom may paaa, shall have Hied any protest AKainst 
the lucatioD of said proposed well and wah^r-way, prior to the appointment of said 
viewers, they shall oaseRS the damages, if any, whiuh suoh person may snstaiD trmn 
the location of sach well or said water-ways through his land, and shall report said 
damai^es with the report of their pmceediii)iB mnde as heretofi>re provided. 
, 8kc. 4. [Heport wAca danagn ane»aed,J If a ni^ority of the viewers annrnn and 
report damages in favor of any person protesting against the locatioa of snob well 
or its water-ways, their report slmll be preseiiled ttt the board of county oommis- 
Bioners of said county, and if said board shall consider the pni|)osed well ofsuffloieot 
importance to the poblio they shall order the costs snd damages to be paid ont of the 
eonnty treaaun; but )f a m^orlty report against the olalmii for damagen of enoh 
person he shalflie liable for the costs of sncli appraisement. 

8rc. 5. [foircr o/^oaitntg Mmmiasion^ri. ] If it shall lie made to appear to the boud 
ofconnty conimisKiiiiiers that the damages assessed aro iinTCasoDahle they may set 
aside suoh assessment, and in snch ca^e the artedim-well commisslouer may ordar 
another appraisement by different persons, ncrler the same regulations as provided 
in the flrst appraisement. 

E^KC. 6, {Appeal lo dUlritt co»rl.'] Any person aggrieved by any decision of may 
board nf cnmmissionen had ander tfais chapter may appeal therefrom to the district 
conrt, the name as provided relating to highways, bridges, and ferries. (Seotion 39, 
chapter 20, Pnlltical Cnde, 1217 General Laws.) 

Sbc. 7. iFee of rtooers.] The viewers appointed nnder the provisions of aeotton 3 
of thisactsballreceivetheeumof two dollars per day for their services as desribsd 
iu said section, to be paid by the persons who signed the application for said well, 
who sbHll he severally liable to pay the same. 

Skc. 8. [Surrey afler favoiabU report— plat filed.'i If the viewers make and file« 
written report with said commisHioners reuoiumending said location and ronte »a 
practicable, nncesnary, and beueticial the conimissioiieni aboil oaase a survey m»A 

- of the location of said well and the line of Ike proBosed wat^r-wBiy to 

■■ " " iiinty snrveyor, and a plat thereof shall be filed in the office of the 
>f said connty, and be subject to public inspection, and aiiall sbow 
the location of the well and the lines and roiiEe of the water-way therefrom. 

SttC. 0. lOrdsr of loealion bfi eommisHoiier—daMaiiCM.'l ITpou the filing of the plat 
^nd the minutes of said anrvoy as provided iu said section Ti, the Haid oommisaloner 
shall make an order in writing in which he shittl declare aaid well aud said water- 
ways thereftom to be locnted in accordance with said plat and snrrey: ProvHed, 
That in oases where ilamages have been appraised and aiwessed, the ssiae ahait first 
be paid to the person entitled llien>to, or paid into the county treasury for their use, 
before snch tHiidn shall lie aottiully taken. 

Bec. 10. IFailwas'f m^tribHlion to mater-wng — ptnaltg — aoUei:tion.'\ Wheoerer it is 
necessary to eonstrnct a watur-way from any artesian well across the fight of wa^ or 
road-bed nf any railroad company it shall lie thednty of the railroad, when uoliBed 
by the corumiesiuners to do so, to make and maintain the necessary opening tbroagh 
aaid road-tied, and to build and maintain a suitable onlvert. Kotioe in writing to 
makeniohopeikingaitdtoooDBtniot BDahoalvertmsy beaerved eafliioheiHBpMva» 
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IiroTidedin tlia mrvloe of snmmons, atl«aatthirtjd«jl b«fon meh rsilrokd compMif 
hIiaII iMMiuriH) liable. 

In oaaeatioh railroad company dull refamQrB«f;leett« eomplf vith tfaeprovMima 
of this seeCion, it stinll be liable to a penalty of ten do) Ian for each day's mfnakl or 
neglect to make BiichofieaiDg aud eonatrnot eueli enlverC. Tbe diatriot atMra«y ot 
tite connty in irhioh aoeh railroad company sball have refoaed or negleoleit %o eom- 
ply Hitb tbe pravisiona of this sentKHi, abail npon oomptaint being made by tbe ar- 
teamn-well eoinmlsfiHiuer bring snit to oolleet ssch penalty or finoa, and It abaft be 
hla duty to pro«ecule the same to a filial detorminatla in any oonrt haviDg oooipetent 

Bee. II. [ Duly 0/ road ovmura. ef«.] All that part ot snob arteaian well nrartA- 
aian-well water-connte, wbiob is livd and comtmcted witbin the limits of or aoToas 
any pnblic hi Kb way shall be nndertbe jurfaidietion of tbe overseer of pnblin bigb way* 
or road aupcrvisorB, am! it ghall be bis dnty to keep the saiuu open and free freui all 
obstruotioua, and when any highway is anbiwquantly conatrneted alooe at aeroM 
BDch arteaiait-weU water-way then ao ninch tbereof an shall oome within Ute limits of 
snoh highway ^all ^a» be Kept open and free fhrn obstruetiona 'aa aboTe provided, 
Sbc. 12. f^Kamt of dwlt. ] In his order locating any well nnder the provisiana &t 
ibis aot the artesian-well oMDrntaKioner itbali give tbe aiuae a name by whieh it shall 
bo kimwn and reconled. 

Src. 1:I. iAdvrrtiieforbiittf&rtonHnatioti — Boalnut — aecHrihf.] After waking sold 
order looating h&IiI nnll a'nl the water-ways thereof, tbe Brt««inu-weli comRtiasioaeT 
ahall pmeoeit to advertise for bids forcontraeta for aiukingor making euoh well, and 
conalnioting said water-ways. Ho shall give not Ires than sixty days' notice of tbe 
time null (ilaoe whL're Hitcb bidn may bo offered unit opened, by Oansiiig a aiitioe 
thereof tu be pnblislied, not less thiin «igbt weekly insertions, in the oiUuial paper 
of eaid connty, siicb bids ahall be tilwl nrit.b tbe coouty clurk of Mtid coiiuty by the 
partiea uiukiug the aame, and nball be taken anbject to the approval of tbe board of 
enmity commissioners of said ciiunty. No eoiitraot mode by the artesian well com- 
misaioner ahall be valid nnleas approved by the board of connty oommiaaionera of 
■Hoh oonnty, aud tbeir approval Indoraed thereon by the chairman of aaid board. 

The artesian well commissioner sball contract with the lowest reeponaible bidder 
givine adc;<)nat« security for the performance of the work. 

Such Heonrity shall cover the completion of the job in the manner and within tUi> 
time fixed in the oontrsot, and the amount thereof ahall be fixed by aaid artesian- 
welt commissioner. Said oouiiiiiasioner ahall reserve the right to reject any au<l aU 
bids, aud may adjourn the time for receiving snob bids from time to time by publish- 
ing a notice of snob ai^oumlneiit, but not in all more than aixty days from and afUsr 
the time nawed in tbe firal advertinement for receiving such bids. Tbe contrast for 
sinking tbe well may lie separate from Uie conti-aot foroonstriiotiogthe walor-wayh, 
and may be let to different peraona. Whenever any snob arteaian well sball hav« 
been fully eompleted and final report thereof nisde by the well oommiasiouer to tii« 
board of oonnty commiaBi oners, the aaid board ahall turn over the control and mau- 
agemont of said well and appurtenances to the board of euperviaora of the township ' 
. wherein said wall is situated. 

Skc. 14. IBoard of amettMent — nuttingi.'] — Immediately after making his order 
locating said well, the arteaian-well oooiiiDsaioner ahall notify tbe chairman of the 
board of oonnty commiaaionera and tbe county treatnrer of said county, wfati shall, 
together with said welt commiaaioner, oonstitute a board of aasesament herein. Tb« 
connty clerk of said connty ahall be the clerk of said board of asBessiBflut. Tbe 
members of s^d board shall meet within twenty days after receiving said notice, 
and may a^onm from day t« day nntil their dntiea are performed as hereiDafCer set 

Site, l&i lUode of m»*e*me»t and apporHanmeiU—lax MlleetUm.']— The aaid board of 
asBCHsment ahull make an eatjmate of the costs of constructing aaid arteaian well 
and tbe aaid wat«r-way8, for the pnrpose of raising the fuuds neeeasary for the con- 
Btmction of aaid well. They sball have power to apportion the coats thereof aa fol- 

(1) They shall create a county fund tn be known aa the art^ian well fund, and 
may levy an owieasmont npon all taxable property in aaid. connty, not exceeding two 
niillson tbe dollar, and thu baeia of valne np«n which the annual levy of the oarrent 
or preceding year was made : Ptwided. That not more than ODe-teuth of the coat of 
ftny artnsian well, or water-irays therefrom, shall be paid out of said fnnd, and tbe 
'niunnl so puiit ahall be applied to the payment or the expenses and per diem of 
the well commission era, the viewers, surveyors, members of the board of asHessment, 
dsuiap^a for right of way, aud other like incidental expenses. 

(^) They shall det«Tiiiine what portion of the ooets of said well and its wuter-waya 
snail be paid by docbof the towushiiis in which s:i id well or said water-courses there- 
■ram am aitoated: Protided, That in no caao sbull the amonnt apportioned to any 
one tonnahip exceed one-fourth of the estimated coat of such well and water-WAyat 
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aad tb« oaant; elerk sball prewnt ■ Btatement of satih atnoant to the >«BpectiTS 
olerkH of sncli towDShipB if oi^anized ; and said board of aaaemmeiit aliail establieb 
and det«TiiiiDe the rtit« of asBeaamsnt necHSBarf In uncb townahips to nine the ftmonnt 
BO apportioDod tu siioU townsbipa. It Bball tben be the dnty of the offleera of inoh 
tonTDshipB, who have eimnat datiea to perfbrui in other inatt«rs of township re veil ne, 
to levy, and they are hereby empowered to levy, an aAfioaiinent upon the taxable 
property of gaid township, not exceeding the rste fixed by the boanl of n aa ooo ment 
for Htich townabip, which ahatl be placed npon the tax liat under the head of "Oenoral 
township tax for art««ian well pnrposea, ' and collected aa other township taxes 
are collected, and Bhalt l>e held by the connty treasurer when collected as a iliatinct 
fund to be disbDrsed, as hereinafter provided, to pay for oonstmcting suoli well. 

(3) Id addition to the torenoiag general township and coanty asBeBsmeats, the Raid 
iMwrd of aMessnient shall also make a special assessmeLt against each piece and par- 
cel of land directly Irane&ted hy said well and said wator-ooantes, carefnlly adjust- 
ing the per cent, and amount of snch assessments with reference to the relutive dis- 
tance of such lands from the well itHcif and the wator-conrses, and the amounts so 
apportioned H hoi I bt levied as a special tax npon said land, and shall-be placed upon 
the tax list by the coanty clerk or auditor under the head of "Direct tax for artesian 
well," and shall be paid into the coanty treasury as other taxe^ and kept by said 
treasurer in a special fund to pay for the cost iif constructing said well and said wal«r- 
ways ; said asHeasmuut shall lie fur a safilcient amount with the general county and 
township tax aforesaid to pay for said well and water-ways. 

8kc. 16. lAnnnal initalJmanft.V- Said board of assessment may provide that the 
entire amount nucussary to pay for the uonstrnction of said well and water-coarsea 
be levied and collected ne above in one year, or they may divide the same into two, 
three, foar, or five equal installments, one of which shall be collected the first year, 
and one installment each year following, provided that the portion designated as 
coanty and township tax shall all be collected the flist year. 

SKa 17. [Revieio o/aiaesmunt — ajipaol.]— The owner of uiy lands directly assessed 
for the constmcliou of any artesian well under the pn>visions of this act, who may 
feel aggrieved by such assessment, may at any time before snch tax becomes delin- 
quent appear betbre the board of county commissioners of the county in which snch 
aascBsmsut wbh made, and ask to have said assessment as t« bis property reviewed, 
and said board shall have the right to raise or lower his asssssiueut, so as to make it 
Just and reasonable, and an appeal may be taken from the action of said board as in 

Sac. IH. IDiequaUfieaUoiu bg tRtereat— vacaninf— AotFjtJfeit.l No member of any county 
hoard, and no county offioer, whose lands have been directly assessed nnder this act, 
shall act no the boW of assessment. In case any member of snch hoard is so dis- 
qualified, his place shall be fi-Ued by calling in the sheriff of said county, or, if aaid 
sheriff is so disi|nalilied, the coanty coroner may act on said board. 

Ssc.13. iBenefiU—prijtclpUt of agietmneKt.J All assessments of benefits under the 
provisions of this act shall be upon the principle of benefits derived. All descriptions 
of land under the provisions of this act shall he made by giving the legal subdivision 
thereof whenever practicable, and when the tract of land wnich is to be benefited 
or affected by such well is less than snch legal subdivision it may be described by 
designation of the lot or other boundaries, or in some way by which it may be known. 

Sec. 20. \_Additi&naI aaitaameni.'] Whenever the amonnt assessed for the constrne- 
tion of any well shall not be sufilcient to complete the same, and to pay all the costs 
and incidental expenses, a further assessment shall be made to meet the deficit or ad- 
ditional expense. Such fnrther assessment shall be apportioned, assessBd, levied, 
and co|]ect«d as provided in the first instance, and on the same percentage, and shall 
bo collected in one year. 

Sue. 21. ISnToUment of tax bg clerk.'] It shall be thedntyof the connty olerk to 
spread on his roll the total amount of all the well taxesdetermined npon "by the board 
"' ' 'o be assessed npoo any township at large, as a part of the township 



benefits, and shall place opposite each descriiition the amouut-of taxes apportioned 
thereon for such beuelits. All wells shall be entered scparatijly, naming each well. 

Sec. S£i. [Cotieclion — iM>deof.'\ All taxes anspssed under the provisious of this act 
shall be collected in the same manner as Territorial and other general taxes are col- 
lected, and collecting officers are hereby vested with the same power and anthority 
in the collection of snch laxesas are or may be coDferred by law for collecting gen- 
eral taxes. All taxes ievioil under the provisions of this act, with all lawfnl costs, 
interests, and charges, shall be and remain a perpetual lien npon the lands npon 
which they are assussud, and a personal claim agaiust the owner or owners of such 
lands until they are paid. 

""' .-<■-'<."..■ - ■■- '[le taxes levied for the constniotion of any well 

s provided herein, he shall proceed to sell the ' 
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said InotlB for Bach taxes, at the siune tluio and iu the aanie manner in trtery leapeot, 
as in the case c>f any other lax and with likci eifeel. 

Sec. -M. {Comptngalion of offieere,] The aiteaian-well cuinmiMioner and the mem- 
bers of the hoard of aHaussment herein provided for Bhull raceive for their aerviceH a 
suu Dot. Ill exceed three UoUarH per day for each da; actually aoil uoceiwarily spent 
by them in tlie diucharga of tlieir reepoutive duties oh hereiuhefoni dosoribed. All 
exi>enBtis, exeepl on contract lor cHinstriicting said woU or saoli water-coiirsee, shall 
be paid out, of tlio j^eueral fitud of the county ou tbe order of the board of county 
coniiuitaionera, as other claims af^ainst the oonnty are paid; said fund to be re- 
tmburseil out of the first mouey collected under the provisions of snlidiTision 1 of 

8bc. ^5. [^BUsHka drawn b-^ aliorueif-geveraJ.'] It shall be tbe duty of the attorney' 

general to draught a complete set of all the blauk forms that may be required under 
lie act, and county clerks are anthorized, and it shall be their dnty, to procure at 
the expense of their reHpootive connties tbe necessary books and blanks to carry ont 
the provisions of this act. 

&XC. 26. iHoda of paj/ment to contractor,'] No payment shall be made to any person 
contractin); to constrnct or sink an artesian well or any water-cuurse therefrom under 
the provisions of this act except as follows : Onii-tbird of the amount to be paid for 
the entire purlbrnmiice of the contract ma; bo paid when ono-third of said work is 
done ; one-third of said amount may be paid when two-thirds of said work is com- 
plete<l ; but the lialanco of said amount shall not bo paid until said contract has been 
> fully complelad oud the work accepted and approved by tbe artesian- well ci 
siouAT. The said payments shall be made iu the followiuK manner: 'Phe ci 
shall make a statement of tbe amount claimed by him to be dne tinder his 
and ifthe same in correct it shall be approved by the artesiau- well commissioner, wnose 
duty it shall be to carefully examine tbe worlc doue under said contract; said claim 
so approved shall be presented to the board of county commissiouors, and if correct, 
they shall issne county orders or warrants npou tbe well funds of each particular well, 
naming it : I'rovided, That it the assessment of taxes for such well has been divided 
into install menta, as provided in this act, said board shall not issue orders payable iu 
any one year for a larger amount than the said installment for tbat year, l>ut shall 
draw BH near as may be to the exact amount of such installmunt. Wbcn sucb orders 
or warrants are presented to the county treasurer for payment, if he bos not yet re- 
ceived Hul&cient funds to pay the same, then such orders may be indorsed and reg^is- 
tered as other county warrants under the general law, aud shall bear the same rate of 
interest as other warrants. 

Sec. I:i7. il)e»eripiion of attmitd lands filed tpUhregitta — lien.] Theclerkof the board 
of assessment provided for in this act shall make a statement of the direct assessment 
for l>enefils made against the several pieces and parcels of lands, giving a desoription 
of Bueb lands, the amount of the direct assessment against nocli piece or parcel, the 
name uf the well for which the assessment was made, and shall tile the same with the 
register of deeds of said county, and the same shall thereafter be a lien npon said 
lauds to secure the payment of any orders or warrants issned as herein provided ; 
which lien may be foreclosed by the bolder of such warrants or orders, and shall be 
pridt to all other liens except for taxes. 

Skc. 28. [ SVater-courae vnohilmcted, duti/ of overseer ofbig\wag». } It is hereby made 
the dnty of every person through whoseland any water-course constructed under this 
act may pass to keep the same oiMiQ and unobstructed. Oufailuresotodo, any person 
aggrieved may oomplaiu to the overseorof highways in the district where such water- 
conrae is situateil, and snch overseer shall have the authority, aud it is hereby uiadii 
his duty, to call ont tbe persons residing iu said district who ore liable for road tax, 
and open said water-way, and tbe expense thereof shall be entered by tbe county 
clerk as a tax against said land. 
Sbg. 29. [Bepeai.] All laws heretofore cuucled on the subject of artesian wells ar~ 

hereby repealed: I'ruvided, That all proceedinge ' '-'■— ■ - ■ --' -" — ^ — 

niade under the provisions of existing laws on the 
declared to be valid and may he continued and 
this act. 

a the Ist day of July, 1889. 

IDAHO IREIGATION LAWS. 

Tbe general laws of Idaho, 1B81, in an act regulating rights to 
mtning, agricultural, manufoctnring, and other purposes, contain 
visions, and which have been adopted as part or the State laws : 

Sbciion 1. Tbe right to the use of water flowing iu a river, creek, cation, ravine, 
er other stream may be acquired b^ appropriation, and as betweep appropriations 
priority in time shall secure tl)@ priority of right. 
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8«0. 2. He a|>proprialitui mufit be in good faith, lot aoow aeettal mad beaekM 
parposu, and nuen once ]>erfected, may bu converted or chanced to any other.b^ie- 
itcial tnu (ban tlut nri|;iiiiiJly dtwigualed or for which it may have b«en employed. 

Stic 'i. 'rho ap]in>|>rrator. or his or their Hucoeaaors in interest, may cBange the 
l>laee ut' iliveniiuu, it the ri^litii acqaired by utbers are not interfered with, and no 
iLJuiy tu othoDi rmiills theroftom, aad may alaonxteud any ditch, canal, flnoie,ptpe, 
or other conduit to [Kiiuts or places beyond Bueh as may hav« aocraed prior to soch 
mctcUHiou. 

Skc. 4. A. pereon, conipoay, or oorporatlun de«irii>K to appropriate water most po«t 
a lUMiceiu writiuK iuaoaii«picuouaplftoe,attliei>ointofint«tided(llvuraion, stating— 

Fimt, Iho ([uantity of water intended to be claimed and diverted, givinf; the nnm- 
ber of inches, meaaured under a 4-iBok pieMuie, and oooaralely doaoribing the point 
at ita divenion. 

Ueoontl, tho pnriieso for irbiob the aaine ie clairoed or intended to be need, asd the 
point or place of sueh inteoded uae. 

Third, tho nicaut which are denized to be employed for diverting and oradoctii^- 
the wuti^re, and the eizo or dinensiona of the ditoh, canal, pipe, flnme, or otbereoa- 
duit. A copy of the notice, within tl>e time allowed for a mining elatm, mnat be 
furnished to the eonnty oSicer for leoord. 

Skc. 5. Within gixty days after the notice is posted the claimant or his or Ibeiraie- 
eeseon in interest moat oommeuce the making, digging, or conatniotiug of the diteh, 
oanal, flniue, or oth«' conduit, the wt«k for uie ooBpI«te divendon and oondncting 
of the water shall l>e prosecated diligently and without onneceasary intermptioo: 
Provided, That when the worh can not be oanied on by reason of nnavoidable natural 
eaoses, such as the state of the weather or action of the elements, this section shall 
not bu )ip]iliuable. 

Skc. Ci. By "oom|dete diversion" is reeant the condooting ot the water claimed to 
tbo [tlaco ot intended nse, or to sooh other place as may have been adopted, and an 
actual beneficial use made. 

Sbc. 7. By cniiiiiliancc with the above conditions and requirements the appropria- 
tion is perfected, aud the right to the use of the waters claimed, which the ditch, 
oanal, flume, or other conduit is cuiiuble of condnotini;, is cleclaivd t<i relate l}aek to 
the tinie of the posting of notice of claim : Procided, That nothing contained in this 
•eoliou shall he so construed ns to ti'iBder any person or jiorty liahle to danui^ee or to 
make conipeasaticm to any appropriator (or any waters used prior to the time of a 
"eoniplete diversion." 

8bj. 8. All ditches, canals, and other works heretofore made, coiistcnat«d, or pro- 
vided, and by tlie iBt-ans of which the waters of any stream have been diverted and 
applied to any b«iellcial use, shall be taken to have secured the right to the watwrs 
eloUned to the extent of the quantity which the works are capalde of conducting, 
and no4 exceeding the quantity claimed, without regard to or iu compliance vnix 
the requirranonta of this act. 

Sec. i). In case where any peraon, company, or oorporatioD have beietofoie made 
idaim to divert the waters of any stream and the same baa not been forfeited or 
abandoned, and have not cat, excavated, made, or constmoled the neeessary ditch, 
eanal, flume, or other conduit to carry snoh waters and apply iheJiamoto a beDefisial 
nae, such claimant mnst, within fonr months from and alter the date of the api^oTal 
of this act, commence work in pnrsuanoe with the requirements, and carry tho same 
to completion, or ut the expiration of the time or npon failure to proaecnte the work 
in Iho manner luqiiired, tho claim shall cease to be of any validity as to the founda- 
tiou of a right to the waters of any stream. 

Sko. lU. All |tersous, companies, and corporations owning or claiming any lands 
situated on the banks or in the vicinity of any stream shall be entitled to ibe use of 
tbo waters for the pnrpoHO of irrigating the laud bo held or claimed. 

Sec. II. Wheuover any Hnch owner or claimant to land bas not snfficient length of 
froutAge on a st.rcnm to ulford the requisite fall ftor a ditoh, canal, or other condnitin 
his own promiaeR, or where the land proposed to be irrigated it) back from the banks 
of the stream and convenient facilities for watering the land can not be had, the 
owner or cUimant shall boeutitlcd to tlierightof way tbiough the landsof othOTsfor 
the purposea of irrigation : Provided, That in making, GonstrnctiutC, keeping up, and 
maintenance of the ditch, cutiul, or conduit throngh the lands of others, the person, 
.M)mpanv, or corporation and those succeeding to the interest of the same shall keep 
the ditch, canal, or other conduit in good repair, and shall also be liable to Ihe own- 
ers or claimants of the lands crossed for all damages which may bo occasioned by un 
overflow or result from any neglect or accident (unless the same be unavoidable;. 

Sec. I'i. In case of the refusal of the owners or claimants of any lands tbrough 
which such ditch, citnol, or other works are proposed to be made or constmcted, to 
allow a passage, the persons, company, or corporstiou desiring the right of way nay 
present a petition to the coonty commissioners describiug the lands to be crossed, tlw 
elzeoftheditch, canal^ or works, the quantity of laud required, giving thenomeaof 
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Uu) owBMs or puties iuteiMted, and Mkinc for appointment of tbrw ftppraiwra to 
MoertMD tba coaipeBa>tioD to b« m*de. Waeo the petition ia filed tbe ooimtf com- 
BiiMtuwi Hboll give notice, ettber. b; newqiKper publication or nottoea in three pnb- 
lio plsoea, one the county aMit, that the appraiaen witi be appmnted, anlew good 
oaiiBB be shown by tbe partiM advereely interested why the ^litien sbonld be da- 
sled. The notice muat be pobliiihed or posted not lea than thiitf daya prior to the 
hearing, and tbe uspetiHi defrayed by the petitioners. 

^O. 13. The appraiwrs shall impartially hear tbe proofs uud allngatiaos tiered 
by the reepectire parties, and, after viewing tbe lands auil pteiuiM*, aliall aaoartain 
and oortify the «oaapenaatian proper to be paid for the tiKht of way to the partiea 
owning or interesled in the lands to be otOMed and tlie damageti, if auy, after making 
nlinifnm tor real or direct benefits irhieh tbe owner ur patty Interested may deaira 
from the makina of a ditob, canal, or other works. Tnoy, or a ni^ority of than, 
■ball HDlMeriba the oertihoate, wid it shall be n«orded in the ponnty reoorder's office, 
and npon the payment or tender of tbe oompeniation and damages, if any, or the 
depseitttf such amonnt la tbe eonnty treasury to the credit of the party or parties 
inteieBted, tbe persons, companies, or eorporations shall have the right of way foi 
the proposed ditch, caoal, or other works. 

Snc. 14. All perwoe, oompauiea, or corpora tions owniog or having ibe possessory 
title or right to laudit a^aotut to any stream, shall have the right to place in the 
ehaunal ut or npon tbe banks or margin o( the same, rams or other maohmes for tbe 
pnn>oae of raising the water to a level above tbe banks of snch heights as may be 
requisitofor ita daw to and npon tbe lands, and tbe ri^bt of way over and across tbe 
lands of others for eondoeting the water may be acquired in tbe manner b«ebitore 
mentioned. 

Sko. 15. Where Uie owners of any spring or the appropriators of any Btrenm may 
ditsire to onndnot the waters to any landH u>t irrigation, or to any city or towo for 
the nae of the inhabitants, or to an; (aetory, or to any distant place, with tbe intent 
to apply the same to a beneficial nae, aud where to aocumpllsh the object it may be 
necessary to cross with ditubes, flumes, or other oondui*. the landa owuad and ooca- 
pied by utfaers than tbe ownera or appropriators of the sptiug or Mream, the right 
of way ever and across the lands of others may be aoqaired in the manner prescribed 
is- the preeeding aeotjen. 

%0. Ifi. Theownera or oonstrnolorsof ditches, 0Miala,waTkB,or othorsaqnednots, 
and tUeir entowoora in interest, using and employing the same to convey toe waters 
of any ab«am or spring, whether the ditches, canals, works, or aqoeduota he npon the 
hwcto owued or elaiwed by them or upon other lands, ah all keep and maintain the 
aaine, and tbe Mabankmeota, flnmes, or other oonduitby which tbe waters are or may 
ba.Mttdiieted, In good repair and condition, so as not to damage urin any way l^jnre 
the property or premtsea of others. 

Smc. 17. Hotlungin this act shall beso construed aa tointeifurewith orimpair the 
rigbtato water appropriated and acqgired prior to the passageof this aot, imi thia 
reserratioa in behalf of existing rights diall not exempt such appropriatiora from lia- 
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tt BHoh owners m' proprietors, the water diverted shall, iu snob case, be hdd to 
■>e a common right in those accustomed to a participation in the ose and enjoyment of 
l^distrikntioB, andsticb ouatom shall bo upheld in all oourts as conferring tbecout- 
mou light in the same : Protiid«4, That this section shall not be oonstrned to affect any 
prtoi vested right. 

Sac. 19. In oaae any person, company, of corporation shall have oonstrocted a diloh 
for the pnrpoee of directing the water of any river, creek, cafion, ravine, or apring, 
for tbe purpose of selling the water for irrigating purposes, the nwueia or oultivatore 
of laud along the line o^ and covered by, tbe ditch or oittml nhall be entitled bu, and 
have Uie rfj^t to, the use of water for the purpose of irrigaliog in the tollowiog 
onler: Firsl^ all persons through whese land the ditch or canal riuia shall be entitled 
to tbe ttse of the water in tbe order of their location ; seoouil, after those through 
whose land the ditch or canal runs, those upon either side of the line of the ditch or 
cansl shall be entitled to the use of the wnt«r; those equally tiislant from the line 
shall he entitled to priority in the ordw of their location aloug tbe line : frovidei al- 
mqn, That tbe owners or oultivatora of such lauds shall pay the usual and customary 
rates for tho nae of tbe wal.i'r, and whenever any ditch or canal has been oonstrueted 
for the purpose of conveying water and selling the satoe for irrigating purposes it 
■hall be unlawfalfor the owner or owmm to obango the line so as to preventer inter- 
fste with the use of water by any one who, prior to the proposed change, had used 
vater for Jrri gating purposes. And it is the anty of the owner or owners to keep the 
**<ne in go^ repair, and to canse the water to flow tfarongb to the extent of its oa- 
FMi^i pnvided ae mnob mi^ be needed during tbe entire time that water may be 
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r, creek, oafion, 

eient ror such parposo, snbject to the appropiiation of the owner or ownen of the 
ditcb or oaoKl. For a failuru to oanse tbe water to flow, tlie owner or owners or lea- 
uMof any Buch diteb shall be persoQaily liable to any one for any danger resalting 
fium the failure; and is addition to pereoual liability the dama;^B shall be a lien 
~]»an the ditoh or caual, which shall onCinne in force until the damages are paid, 
o person entitled to tba use of water from any such ditoh or oanal shall, nnder any 
circuniBtanccB, nse more water than good husbandry shall require for the crop at 
crops that he shall cultivate; and any person using an excess of water shall be liable 
to the owner or owners for the value of the excess, and, in addition, shall be liable to 
all damages sustained by any other person who would have been entitled to the uee 
of the esoess of water. 

The Ueneral Laws of IHSt; in an act regulating the distribution of water for pat- 
poses of irrigation, in substance Is as follows; 

Sbction 1. The iuhahitants of any vicinity or neighborhood who use the waters 
of »uy ditoh, stream, or sprint; fo'' ^he purpose of irrigation, or have or claim a oom- 
mon right tu the same for such purposes, shall constitute a water distriot, and a ma- 
jority of the inhabitants having the common right may annually, cm the fourth Mon- 
day uf March, elect a water-master, whose duties shall be to superintend the diatri- 
bution of the waters amoni; those having the common right. The watec-mastar shall 
file a bond, faithfully to perform his duties, iu the sum of $500, with two sufBoient 
sureties in the ootlnty recorder's olfloe of the ounnty wherein the district is situated, 
and he shall employ one or more deputies, as anthorixed by the inhabitaiiU of his 
district, and they snail receive such compeuHation as the iuliahitaiits agree upon. 

Sec. 2. The owner or owners of any ditch for the distribution and sale of water 
for the purposes of irri gatiou shall employ a water-master for the distribution of the 
water of the ditch to the persons purchasing the same tor such purposes, and no ac- 
fxiunt or demand for the use of the water during any time the water-master is not so 
employed shall be valid or collectible. 

Hkc. 3. The water-master and his deputies shall regulate the distribution of water 
among the several ditches of his district and among tb« several inhabitants entitled 
and accustomed to the use according to their respective rights and necessities, and 
when the quantity of water is not sufficient to alford a supply to those entitled toit^ 
the wat«r-maHtet and hiedeputiesshall regulate the quantity to be used by each per- 
son and the time at and datiug which each penion may nsc the same: Provided, That 
DObhiug in this act shnll he so coostrued as to interfere with tbe individual right of 
coDipauiee or corporations, or in any manner Interfere with the rights of individuals, 
companies, or corporations, to the nse and control of water which is ot may he their 
private property. 

Sbc. 4. Where a ditoh is oommon property, or there is a common right to the nse 
of (he water of a ditch without payment, and any lalior or materials are necessary 
for the repair or cieaoiug of the ilitcli, or any gale cir Hume on or belonging to it, the 
water-master may make a fair pro rata asHessuient of labor or materjaU against the 
inhabitants of the district claiming the nse uf such water acoording to the benefits 
recelve<l by each, and if any person so assessed shall neglect or refuae, for the period 
of ten days after notice, to furnish his just proportion of labor or malerialB, he shall 
forfeit all rights to the use of tbe water from the ditch tor the year in which he shall 
make Bueb (lefaulta. 

Sue. 5. The water-master shall see that there are provided the necessary and proper 
head. gates and dams, and that the w^ter is turned and runs into the ditches of bis 
dlHtriot at the proper season of the year; and he may require all persoos receiving 
water to cHiiistmct proper gateH at the points at which tbey take water from any 
ditch, dam, or reservoir ; and he shall have such control of the locHtii>n <i{ ditches 
and gatOH as may be uecessary to secure the most equitable disUibation of the water 
among tboHe entitled to its iiae. 

Skc, 6. Auy person who shall, without tbe consent of the water-mneter of the die- 
trict, divert any water from the ditch or channel where it was plai'ed or caused or 
left to run by the water- master and his deputies, or who shall shut or open any ditoh, 
gate, or dam with intent so to divert any water, and thereby deprive any person of 
the nse of the same during any part of the time he is entitled to it, or who shall ent 
auy ditri^b or tbe banks thereof, or break or destroy any gate or Hume, shall be fiued 
not less than five Dor more than twenty dollars, and shall be liable to any person in- 
Jared in three times the actual damage sustained. 

IN KANSAS. 

Irrigation companies have the right of way through any lands or lots, and, with tbe 
consent of the muDicipal authorities, through any street, alley, or public gronnd of 
any city of tbe second or third class, and may use as much water as is necessaryfor 
the purpose for which they were organized, bub no injury shall losnlt to niilLmg ot 
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other i ID prove DientB already construoted. Any siioli company may sell or lease any 
portioQ or ilH water, trnDRintt poirer by shafting, etc., borrow inonuy neceuory fyt 
eomp'eting and operatinj; ita works, issae bonds therefor, and mortfcage the oompony 
property as Bdciinty, enter npon any property for the purpose of raakinf; aurveys, nold 
volantary grants made in aid of the Donstmcl.ion and maintenance of the worka, con- 
Btmot a canal not more than 50 feet wide, and furnish water at snoh rates as its by- 
laws may prescribe. 

Any person or company fnmishin(; water to irrigate any land shall have a lien Ibr 
payment npon tbe crops i;rown thereon. 

Any person wilfully injnring any irrigating canal, the right of way having been 
secnted, itt guilty of a misdemeanor and may db punished by flue or imprisonmeat. 

MONTANA lEBIGATION LAWS. • 



sfollov .. 

Skc. 271. WheDever any three or foar persons form a oompaay for eonstrnctin^ m 
ditch for the purpose of oouveying water to mines, mills, or lands, for the use of mm- . 
lag, milling, or irrigation of lands, they shall in their certificate epeoify as follows: 
The etrenni or streams from whicb the water is taken ; the point or place on eaid 
etreikm at or near which the water is to be taken out; the line of said ditoh, as near 
as may be, and the use to wbioh the water is intended to be applied. For other dft- 
taihf of cettificatioQ Beeeectiou ^Mi. 

Skc. 372. Any ditoh company shall have the tight of way over the line named la 
the certiticate, and the right to ran the water of the stream or streams through their 
ditoh : Frooided, That the proposed line shall nut interfere with any other ditch whose 
rights are prior ; tbe water of any stream shall not be diverted from its original chan- 
nel to tbe detriment of any miners or mill-men or others along the line of the stream 
who have priorority of right. 

iJBC. 273. Any oompaay congtmcting a ditoh shall fhrnlsh water in. the way and 
manner named in the certificate designated to be nsed, whether miners, mill-men, or 
farmers, whenever they shall have water in their ditch unsold. They shall give the 

S reference at all times to this class of persons, the rates for furnishing water to bo 
sed by county oommissioners or tbe tribunal transacting oonnty business as soon as 
the ditch is completed and prepared to furnish water. 

Sbc. 374. Every ditoh company orgauized shall keep the banks of tbeit ditch in 
good ooudttinn, so that tbe water will not escape and injure any mining claim, road, 
ditoh, or other pn>porty ; and whenever it is necessary to convey any ditoh o 
across, or above any lode or mining claim the company shall flur" ""- '""'' ""' 
sary, to keep the water out or from any claim, sc ' ~ '" '"^ ' — 
claim or property from the water of the ditch. 

Skc. ST5. Wlien any company Bliallori;anize to form a company to oonetrnct aflurae, 
their certificate shall, in addition to details required by previous sections, specify oa 
follows : Tbe place of beginning, termini, and route, as near as may be, and tbe pur- 
pose for which the flume is intended; and when oTgani?^ed, the company shall hare 
the right of way over the line proposed for the flume, provided it does not conflict 
with the right of any former fluming, ditching, or other oompauy. 



Sec. 379. Any company formed for the purpose of constructing an^^ ditch or flame 
shall commence work within sixty days from tbe date of their certificate, and shall 
prosecate the work with due diligence nntil the same in completed : the time of com- 
pletion shall not extend beyond three years from the tinis- the work was commenced ; 
and the company failing to commence work within sixty days of the date of certifi- 
cate, and failing to complete it within three years of coiiimeu cement, shall forfeit all 
right to the rente claimed, and it shall be subject to be cUimed by any other com- 
pany. 

Sec. 280. Every corporation formed bos power, first, to have succession by its cor- 
porate name for the period limited in ita certificate of charter; second, to sue and be 
ened, complain and defend in any oonrt of law or equity; third, to make and use a 
common seal anil alter the same at pleasure; fourth. t« hold, purchase, and convey 
such real and personal estate as the pnrposes of the corporation may reiiiiire ; fifth, 
to appoint such subordinate officers and agents as thc^iosincHS of the corp(»«tion 
shall require, and to allow them a snitable compensation ; sixth, to make by-laws, 
not inconsistent with any existing law, for the Dianagflnent of it« property, the ref- 
lation of its alTaIre, and for the transfer of stock: Provided, That no corporation 
formed shall own or hold possession of more than six hondred and forty acres of land. 

• TerritorlBl lavs adopted by tli« S(9t«i 
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Sbc. 281. Tlie po wore eiiui 11 orated in the preceding seotioDB eliall veat inuiytMicpo- 
ration tliat hIihII beronfter bo created, although, they may not be specified in the cer- 
tilicat«; but uo oorporatiou ahaU poBsess or exercise an; corporate powers, except 
■acU ax ahiili be necuiwary to the exeroiae of the pDwera so enumerated. 

Site. 2&i. Willful or malioiouB daniages, or iuteifereiiue witli property of any kind 
beloiigiug to aiiy company oraanliecl, upon oonviction before the eoonty court where 
the onuuse U cuuioiitteil, hUaU be fined not oi:.ceeilLii^ five buudrod ilollara, or impris- 
oued nut exceeding one year, or both, and the offender shall pay all dtun^gea the ooi- 
poratiou ma; enataln, together with coats ofsnit. 

Sbc. SBD. Wheoever any organized companysbalt not have ac<|nlrM),bj gift orpop- 
obatu), the right of way rttiuired for the constrootion or inaiiitonance of any rooil, 
diu^h, telegrupb, or fiuine, or may beaSeotud by the operations of tbeaantu, they may 
present a petition to the probata Jndge of the connty, descTibing the lands required, 
giving the name nud n^sidetice oi'^each owner, and praying for the appointuient ofap- 
praiaoni. Thejinlge, having evidence that the owners have been notified t«n dajg 
previonsly by pubJication oi' notices in some public place in the county, sball appoiut 
three impartial appraisers, who shall taiie an oath to perform their duties faithfallj. 
Two of them sbail review Che premises, ascertain and certify the proper compensa- 
tiOQ to he maile, as welt as all damages ucuruiug to the owners, after making a Jnst 
allowanoe for the real benetits or advantages which the ownera mayderive from the 
ooustmotian of the road, ditob, telegraph, or flume. They shall file a certificate of 
iheir ascertainment and assessment in the oonnty clerk's office. The probate judge 
upon ancb oertiltcalo and proof that compensation has been paid to the parties 
entitled to the sunie, or deposited to tbeir credit, sball have a certified copy of the 
description ot the lands and payment or dexiosit of oompensation recorded in t|ie 
reoorder's office of the proper county. The corporation shall have the eiolnsiTe right 
of all such lauds, during the continuance i>f the corporation, and may take posseMion 
of, hokl, and nse the same for the purpose of the road, ditch, telegraph, or flume, 
and shall be diacharced from all claims fur any damage. If at any time after an act- 
ual asoertaiuiiient of cotiipenaation the title acquired or the assessment ahonid be 
deemed defective, the corporation sball proceed and perfect the title by procnring 
the aasesBmont of the proper compensation to be made to any person who has lin 
interest in or lieu upon the lands. The probate judge may authorize the corporation, 
if already in possession, to make payment in the manner hereinafter provided ; if not 
iu possession to take possession of and use the premises until the final conolusion of 
the proceeviings, and may stay all actions againt the corporation on account thereof ; 
Proiidtd, That the corporation shall pay a sufficient sum into court, or give approved 
security to pay the compensation, Wben possession shall be so authorized it shall 
be lawful for the owners to conduct the proceedings to a conclusion if the same sball 
be delayed by the compauy. 

The substance of Artiole I, Chapter XXXIII, on rights of persons and corporations 
is as follows: 

Sbc. 731. Any person or persons, corporation or company, who may have or hold a 
title or possessory right or title to any agricultural lands as defined by the organio 
act shall be entitled to the use and enjoyment of the waters of the streams or creelu 
for the purposes of irrigation, and making the land available for agricultural pur- 
posas to the full estent of the soil : Provided, That in all cases where, by virtue of 
prior appropriation, any parson may have diverted all the water of any stream, or to 
such an extent that there shall not be an amount sufficient left for those having a 
lubsequeut right for such purpose of irrigation, and there shall at anytime be a 



plus so diverted, over and above what is aotnslly need for such purpose by prior ap- 
propriation, such person shall be required to turn aod cause to flow bock the sarpliu 
water, and upon failure to do so, within five days after demand being mode upon 



_. . n writing by any person having a right to the use of the surplus water, the per- 
son diverting the same shall be liable to Uie person aggrieved in the sum of twenty- 
five dollars tor each and every day the water shall be withheld after the notice, te 
be recovered by civio action by any person having a right to the use of the surplni 

Skc. 732. When any person or persons, corporation or company, owning or holding 
land shall have no available water faollities, and when it is necessary bu raise the 
waters of the stream or creek to a snfEoient height to irrigate the land, or whenever 
the lauds are too far removed from the stream or creek to use the waters, the person 
or persons, corporation or company, shall have the right of way through and ovu 
any troct or piece of land for the purpose of conducting and conveying the water by 
means of ditches, dikes, flumes, or canals. 

Skc. 733. The richt to dig and constract ditches, dikes, flumes, and oanals orsr 
uid across the lands of another shall only extend to so much digging, cutting, or ex- 
oavatious as may l>e necessary for the purposes required. 

Sec. TM. In all controversies respecting the rights to water the same shall be de- 
termined by the date of the appropriation as respectively nutde by (he pttrtifiB. 

-.„.._ . , ^.. 
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Src. 735. Th« wotent of the streaiua or oreeka in»y be made avftilAble to the foil ex- 
tent, of tlio tapucity for irrignting purpoaes nithont regard tu deterioration io qaality 
ardiiuinutiunof qiiftDtity, eo that the same does out materially affect or impair the 
rigbts of the prior approiiriator ; bnt in do case ahatl the same be diverted or turoed 
iroiD tbe ditoliei or cnni^B of the appropriaCor so aa to reniler the aarne aaavailable. 

Skc. 736. Any person or persona, corporation or company, damagiDgoriiijariiig the 
biuds or poiMuwioiLH of another by reason of cutting or digging ditubea or cunata, or 
erecting flu roes, Hliall.be liable to the party so imured. 

Sxc. 737. Tliii article shall not be bo aonstnieil as to impair, or in any ivuy or mao- 
ner interfere with, the rights of parties to soob oae of the water of atreama or oreeka 
as may have been acquired before its pMsage. 

Skc. I'dS. This article shall not be eo oauBtmed as to prevent or exolnde the »ppn>< 

Eiatinn of the waters of the streams oi oreeks for miniDK, manufacturing, lor other 
nefiuial parpoaea, and the right also to appropriate tbe same is hereby equ^ly 
iccogQiEed and doclured. 

Sim;. 739. Any person orpersous, oorporation or company, who may diy and oonatmot ' 
ditehes, dikes, lluiuea, or eanala over ot aeross any pabiio roads or bl^waye. or who 
may use tbe watera of the same, eball be required to keep the same in good repair at 
eneh crossinga or other pinoea where the water may dow over or in any wiae injara 
any roa^ or highways, either by bridging or utherwiae, 

Skc. 740. Any person or peraoos otfuuding against the preceding seoliOn on convio- 
tion shall pay for every offense not leaa than fi£5 nor more than $100, with ctwta of 
sniU in civil'action ; oue-half the Une shall be paid for the benefit of the common 
•ehoola of the county, tbe othw half to the peraon or persona giving the infonnatioB. 
'Hie defendant or defendants may be confined iu the oonnty Jail until the fine and 
the oosta are paid. 

Sec. 741. In alt controveraiea respeotinK the rights to wator, whether for miniDe, 
manufacturiue, agrlcaltural, or other nsefol purposes, the righta of tbe parties shdl 
be determined by tbe dates of appropriation respectively, with the tnudifications 
heretofore existing under the locid laws, rules, or cualams, and deeisious of the 
Supreme Court. 

Article II deals with the regnlHtions for the sale of water, and in anbetanoe is aa 
follows : 

Sec. 742. Any p^aon or persons, corpotation or company, having the right to naa, 
sell, or dispose of water, and engaged in using, selling, or disposing of the same, who 
shall bakve a surplus not used or sold ; or any person or persons, ourporation or com- 
pany having a sorplus of water, and the right to sell and dispose of the aame, shalli 
and they or it are hereby required, upon the payment or tender to the person or per- 
sons en ti tied (hereto of an amount equal to the usnal and customary rates per inch, t« 
convey and deliver to the person or persons, company or corporation, sncb anrplusof 
nnsold water, or so much for which the payment or tender shall have bean mode, and 
shall continue so to convey and to deliver the same weekly, so long as the aarplos of 
unused or unsold water shall exist and the payment or tMidar be made. 

Sbc. IVi. Any person or peisons, corporation or company, shall, at their own eoat 
and expense, oonatruot or dig tbe necessary flnmea or ditebes to receive and eoovey 
the snrplna water ao desired by it or them, and ahall pay or tender to those having a 
right to the use, sale, or disposal thereof, ao amount equal to the necessary ooHts Mid 
expense of tapping any gnloh, atream, reservoir, ditoh, dame, or aqneduct, and put- 
tii^ in gates, gauges, or other proper and necessary appliances, nanal and customary 
in such cases, and until the aame ahall be so done the delivery of the surplus wat^ 
shall not be required. 

Skc. in. Any peraon or persona, company or corporation, oonatrncting the necea- 
aary ditches, aqueduots, or Humes, and making the payments or teuilers, ^all be 
entitled to the use ot so much of the surplus water as the ditehea, aqueducts, or 
Sntiios shall have tbe capacity to carry, and far which payment or tender shall have 
been made, with all the rights and privileges incidental thereto, so long as the unanid 
or BurpluB water esiats and the payment or tender shall be or have been made, and 
may institute and maintain appropriate action, at law or in eqnity. for the enforce- 
ment of snob right or recovery of damages arising from a failure to deliver, or wrong- 

Bsc. 74.'>. Nothing in this article shall be ao oonstrited as to give the person or pep- 
HODS, corporation or company, acquiring the right to the use of water, as bereiubo- 
fore provided, tbe right to sell ot dispoac of the eame after being so nsed by it or 
tbem, or prevent the original owner or proprietor from retaking, aelling, and dispos- 
ing of the same in the usnal and customary manner after it is so uaed. 

Chapter SLV, on rights of way for the development of mines. Article IV, in snb- 
Btance is as follows ; 

Skc. 886. The proprietor, owner, or owners of raining claims, whether patented 
under the laws of the United States or held under the local laws and customs, shall 
have a right of way for iugrees and egiesi, for the neoeeaaty purptwea, over and oofom 
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thi) Unds at mininK olftima (patented or othsrwise) of otbera, ha hereinafter pre- 
Hrilied. 

tlKC. 8*47. WheneTer any mine or mining claim shall be bo sittiated that It can nut 
ba oonveuieatlj worked wichoat a road thereto, or a ditch to conve; thu water there- 
to, or a ditoh or a cnt to ooDvey the water therefrom, or without a flame to oarry 
water and tailiDgH therefrom, or withoat a shafl or tannel tlioroCo, which road, ditch, 
eat, flume, shaft, or tnnnet ahall neoesaaril; paw orer, under, throngh, or acnwe odj 
laiidH or mining claiiu owned or oocnpied hy othetB, either uoder a patent from the 
United States or otherwise, then shall the first-meationed owner orowueia be entitled 
tu tlin ri^ht of way for the road, ditch, oat, flume, shaft, or tunnel over, under, 
through, and accuaa the other lands or mining olaims. 

Skc. feWd. Whenever the owner or owners of any mine or mining claim desire to 
work th^same successfully, he or they shall have the right of way for the purposes 
henttufure mentioned, and if it shall not have been acquired by agreement between 
all iiartiea, it sball be lawful for him ur them to present a petition to the judge of the 
diHtrict court of the county, praying that the right of way be awarded to him or 
them. The petition shall he verifled and contain a dosoriptiou of the character and 
extent of the rii(lit sought, the mine or olaim of the petitioner, and the claim or 
claims, and the lands to be affected by the right, with the names of the ooonpants or 
nweers. It luayaleoset forth any tender or offen hereiaaftar mentioned, and shall 
demand the rtilief sought. 

Sec. B'<9. Upon the receipt and filing of the petition with the olerk of the court, 
the Judge shall direct a citation to issue nnder the seal of the ooart, to the owners, 
ntuned m the petition, of the mining claims and lands to be affected l>y the proceed- 
ings, requiring each of tbem to appear before tlie Judge on a day tfaerein named, 
which nliall not be lens than teu days from the service thereof, and show cause why 
the right of way should nut be allowed. The citation shall he aeired on each of the 
parties in the manner prescribed by law. 

Sue. 390. Upon the return day of the citation, or upon any day to which the hearing 
shall be adjourned, the jndge sbati hear the allegations and proob of the respective 
parties, and if he is satisfioil that the claims of the petitioner can only be conven- 
iently worked by mnaus of the privilege prayed for, he shall make an order adjudg- 
ing and 'awitrding the rii;ht of way, and shall appoint three commissioners, disin- 
terested parties, and residitnts of the county, to assess the damages resulting to ^be 
lands or claims aOeotevl by tlie order. 

8bc. 891. The commissioaers shall faithfully and impartially proceed to examine the 
premises and shall assess the damages and report the amount to the judge, and if the 



.. damages to each company or person. 

Sbc. 892. For good cause shown, the judge may set aside the report of such commis- 
eioners and appoint three others, whose duties shall be the same as above mentioned. 

Src. 89:t. Upnii the payment of the sum assessed as damages to the persons to whom 
it shall he awarded, ur a tender thereof to them, then the person or persons petition- 
ing shall be entitled to the right of way, and may immediately prooocd to occupy tbe 
same, and to erect snch works and structures and make such excavations as may be 
necessary to the use and enjoyment of the right. 

Skc. 894. Appeals from the assessment of damages may be made and prosecuted in 
the proper district court by any party interested, at any time within ten days afler the 
flliiig of tbe report, and a written notice of the appeal shall be served upoatheap|iel- 
lee. The appellant shall flte with the clerk of the court a bond, with sureties te lie 
approved by tbe olerk, in the amount of the assessment appealed from in Eavor of the 
appellee, conditioned that the apiiellant shall pay any costs that may be awarded to 
the appellee and abide by any jiidgmentt hat may be rendered in the cause. 

Sbc. 895. Appeals shall bring before tbe appellate court only the propriety of tbe 
amount of damages and may t^ tried by the court or before a jury. 

Skc. HUI>. The prosecution of any appeal shall not binder, delay, or prevent the ap- 
pellee from eserulsiug all the rights and privileges heretofore mentioned : Provuled, 
That the a|>pe1lt« sbatl file with tbe clerk of the court in whinli the appeal is pendine 
a bond with siifHoleut sureties, to be appri>ved by the clerk, in double the amount of 
the nssewuiunt appealed from, conditioned that the appellee shall pay to the appellant 
wtintever aiiioiiut he may recover iu the action. 

Sue. 897. If ihe appellant recover (.SO more damages than the commissi oners shall 
bsve awarded, or the appellee shall offer to allow judgment against him to be taken, 
the appellee shall pay the costs uf appeal, otherwise the appellant shall pay soeh 

Sec. 898. The costs and expenses of prooeediugs, except as herein otlieiwise pro' 
vidvtl, shall be paid by the party making the application : Provided, koiMter, That 
If the appliouut shall, before the commencement of such prooeediags, have tendered 
to tbe parties own jug or occupying tbe lands or mining claims a sum eqnol to or 
more tUsn the (tmonnt of damages reoovered by the de&odaat or 4efeadaiit% then all 
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•f tbe coats and ezpeoses bIibII Im paid b; the party or partiM owning the laoda or 
mi D ing olaims affected by the right of v ay sad who appealed and resided the claim 
of the applicants. 

TheBnbetance of Article I, seotlou 1D81 (Chapter LIT, on roads and highways), is 
as follows; Coanty roads nnnlng parallel shall not be nearer than one mile, and 
npon tbe presentation of a petition signed by at least fire freeholders of any neigh- 
borhood praying for possM^ to the varioui water-conrses for stook parpoees, tbe 
oommisaloners may at their discretion establish snch possaKe-way. This section. 
shall also apply to the opening and establishment of neighborhood roads mnniug to 
timber. 

(For other details of roads, see section 1064.) 

The general lawg for 1S83 contain an act to pnnish pcrsoos for aniawfully divert- 
ing water; in HnbatauMt it is us follows; 

SacnoN. 1. Any person who shall divert from any wator-oonrso or ditch any water 
flowing therein, and by snch diversioQ shall deprive another of the nse of water to 
which he is entitled by law, and who shall refuse immediately to lelinqnish the water 
so diverted, upon demand being made by the person, or tbe agent of tbe person, to 
whom the water rightfnlly l>Blongg, shall, on couviotion, be fined in any sam not to 
eicted (100 or imprlMmed in the connty Jail not exceeding ^bree months, or by both. 

Sbc. S. If any person, by force, threats, intimidation, or puttingin fear with arms, or 
otherwise, near or upon any water-oonrse or ditch, shall prevent or seek to prevent 
any person from poasosaing or obtaining any water which lie desires for some nsefnl 
purpose, or by these means shall prevent any peraou lawfully entitled to the nse thereof 
from diverting the water, when and where he may desire, the person bo offending 
shall be deemed guilty of felony, and on conviction, be imprisoned in the TerriloriiU 
prison nut loss than one year, nor more than five years. 

The general laws of IS^ contain an act relative to water-righta, in substance as 
follows : 

Bection 1. The right to the usa of running water Sowing In the rivere, streams, 
caSens, and ravines may be aoqnired by appropriation. 

Bkc. 2. The appropriation most be fur some nsefiil or beneficial pnrpoae, and when 
tbe appropriator or his snccessor in interest abandons and ceases to nse the water for 
. such purposes the right ceases; bnt qneetions of abandonment shall be qnestions of 
fsct, and shall be cletermined as other qnestions of fact. 

Sue. 'S. Tbe person entitled to tbe uae of water may change tbe place of diversion, 
if others are not thereby injnred, and may extend the ditoh, flume, pipe, or squedact, 
by which the diversion is made, to any place other than where the first nse was 
made, and may nse the water for other purposes than that for which it was origi- 
sally appropriated. 

Sbc. 4. The water appropriated may be tnmed into the channel of another stream 
and mingled with its waters, and then [be] reclaimed ; but in reclaiming It water 
already appropriated by another must not be diminished in quantity or deteriorated 
in quality. 

Skc. 5. As between appropriators, the one first in time is first in right 

Sec. 6. Any person hereafter desiring to appropriate water must post a notice In 
writing in a conspicitoas place at the point of intended diversion, stating first, tbe 
number of inches claimed, measured as hereinafter provided; second, tbe purpose for 
which it is claimed, and place of intended use ; third, the means of diversion, with 
siie of flume, ditch, pipe, or oqueduot, in which he intends to divert it ; fourth, the 
date of appropriation ; fifth, tbe name of the appropriator. The appropriator shall 
file with the recorder of the county, within twenty days after date of appropriation, 
a notice, which, in addition to the facts required to be stated in the posted notice, 
shall contain tlie uaine of tbe stream from which the diversion is made, if it has a 
name, and if not, such a description of it as will identify it; also an aeon rate descrip- 
tion of the poict of diversion and neference to some natural object or permanent mon- 



Src. 7. Within forty days after posting the notice the appropriator must proceed. 
te proseonte the excavation or constrnotiou of the work by which the water appro- 
priat«d is tq be diverted, and must proaecnte the same with reasonable diligeuoe to 
completion. If the ditch or flnme, when constrncted. Is inadequate to oonrey the 
nmount of water claimed, the excess claimed above the capacity of the ditch ornnrae 
Bball be subject to appropriation by any other person. 

Sec. 8. A failure to comply with the provisions of this act deprives the appropri- 
ator of the right to the use of wat«r as against a subsequent claimant who complies 
therewith, bnt by complying the right to the use of the water shall relate bock to 
the date of poetlug notice. 
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' Sko. 9. Peraona nbo have heretorore acquired pights to the use of water eh&ll, 
witbio a)x months after the pnblicatioit nf tbis act, file In the recorder's offic« of tfao 
Gonntj (Therein the water-right ia aituated a declaration la writing, except notice be 
jpven of rooord sottitig (orth the same facts required in the notice providM for in sec- 
tion e of this act. The declaration shall be veritied as before recinired iu caaea of no- 
tice of appropriation of water : Provided, That a fajhire to comply with the require- 
inenta of thin section may in no wise work a forfoitore of aucb heretofore acquired 
rights, nor prevent any such claituant from establishing; snch rights in the courts. 

SbC. 10. The record provideil lor in tbo preceding aections, mien duly made, ^all 
be taken and received in all tbo oourts oa prima facie evidence of the atatementa 
therein obtained. 

Sec. 11. In any ( 
water, the plaintif . . , 

same stream or source parties to such action, and the court may in one decree settle the 
rebitive priorities and rights of the parties to such suit. When damages are claiined 
lor ihe wrongfnl diversion of water, the same may be osseased and apportioned by the 
jury in their verdicts, and Judgment may be entered for or against one or more of 
acveral defendants, and may determine the ultimate rights of parties between them- 

Sac. 12. Inanyactionconcernlngjoint water-right, or joint rights in water-diteliea, 
unless ()artition of the aame ia aaked by partita to the action, the court shall ti.ear anil 
determine anoh controversy as if the same were several aa well as Joint. 

Ssc. I'J, The recorder of each' county must keep a well-bound book, in which he mnst 
record the notices and declarations provided for in this act, and he shall bo entitled 
to have an<l receive the same fees as are now or beruiifter may be allowed by law fot 
reconling inatruineuta entitled to be recorded. 

Skc. 14. Tbe meaaurement of water appropriated shall be conducted in the follow- 
ing manner: A box or Qiime shall be constructed, with a beoil-gate placed so as to 
leave an opening of ti inches between tbe bottom of the box or fiume and lower edge 
of the head-gate, with a slide to enter at one side of and of suflicient width to close 
the opening loft by the head-gate, by means of which the dimensions of tbe opening 
are to be ottjnsteil. The box or flume shall be placed level, and ao arranged tliat the 
stream in passing through tbe aperture ia not obstructed by backwater or an e^ldy 
below the gate ; bijt l>efore entering the opening to be measured the stream shall be 
brought to an eddy, and shall stand three inches on the head-gate and above the top 
of the opening. The number of square inchea contained in the opening shall be the 
measure of ioebos of water. 

NEBRASKA LAW. 

Irrigation eoiapaniea may be incorporated nader general laws, and are declared to 
be works of internal improvement, and, as such, towns may rote gratuities to them 
to the extent of ID per cent, of tbe assessed value of «uch towns, and by a two- 
thirds vut« to tbe extent of l^ per cent., and may issue bonds for the same purpose to 
tbe amount of 10 per cent, of tbe assessed value. 

NEVADA IRRIGATION LAWS. 
An Act to Rkqulate thb Use of Watbi^ fob Ibriqation and for other Pcb 

Sectiok I. That the lands now irrigated, or which may hereafter be irrigated in 
the Stat« of Nevada, are hereby, divided into tbe following irrigation districts: Dis- 
trict No. I aliall consist of all the lands irrigate<l from the 'I'nickee River and its trib- 
utaries. District No.' 'i shall consist of all the lands irrigated from the Carson River 
and its tributaries. District No. S shall consist of all the lands irrisated from the 
East and West Walker Rivers and their tribularies. District No. 4 shall oonsiat of 
all the lands irrigated from the Hunihiildt liiver and its tributaries. District No. G 
shall consist of all tho lands irrigated from tbe Owyhee Rivet and its tribntaries. 
District No. 6 shall consiat of all the lands irrigateil ft'oa the Bees River and its trib- 
ntaries. District No. 7 shall consist of all tbe lands. Jrrieated from the White River 
and ita tributaries. District No. ti shall consist of all tuu lands irrigated from the 
Muddy River and its tributaries. Other irrigation districts may be formed from time 
to time by the governor, on petition of the parties interested, comprising territory 
not within any of the above- eatablisbod irrigation districts. 

8bc. 2. There shall be one water comuiiasioner for each of the aboTe.noraed dis- 
tricts anil for each district hereafter formed, who shall bo appointed by the governor 
whenever his service may be required, to be selected by him from the persons recom- 
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meDiled to liim by the eeYeral boanlBofooant^oommissioneTsoftbaconDtiM in which 
the water districts may extoiid, and the water oommissioners so appointed shall hold 
ottca for the period of two years, or until their aocoessor is appointed and qnalified. 
The j£overnoT. by like selection and appointment, shall S11 all vacanciea which may 
be canaed by death, resignation, or continned absence from the district, removal ol 
otherwise, and the governor may at any time remove any water commissioner for 
failnre to pcrfitrm bis dnties or for any other cause. 

Sbc. ^. That within twenty days after hia appointment^ and before entering upon 
the duties of bis office, anch water conmiasiouer shall take and aabscribe to ao oath 
to faithfully asd imp^ially perform the dutiea of his office, which oath shall bo de- 
posited with the cterk of the conrt having jurisdiction over his district. 

Sec. 4. It shall bo the duty of said water commissi on ors to divide the water in the 
natural lakes or streams of their districts amonc the several ditches taking water 
fcotn the same according to the prior rights of each, respectively, in whole or in part, 
and to shut and fasten, or cause to be abnt asd fastened, the head-gates of any ditch 
or ditches heodinf; In any of the natural atreotns or lakes of the district, which in 
time of a scarcity of water makes it neceeaary by reason of the priority of the rights 
of others above or below them on the stream. 

Sec. 5. Every person who shall willfully open, close, cbaoge, or interfere with any 
head-gate or water-box without authority ^all be K^'lty oi a misdemeanor, and on 
canviction thereof ahall be fined in any sum not exceeding five hundred dollara, or 
imprisoned in the county jail for a term not exceeding six months, or both each fine 

Srisonmcnt. The water commissioners, or their assistants, within their dis- 
all have anthority t« arrest any person or persons offending, and take them 
before the nearest jostice of peace in the county, to be dealt with as in other cases. 
8bc. 6. The water commissioner herein provided shall be entitled t« pay at the 
rate of five dollars per da v for each day he shall be actually employed in the dnties 
of his office, not to exceed ninety days in any one year, to be paid by the county iu 
which his irrigatiau district may lie. Each water commiaaioner shall keep a juat 
and tme account of the time spent by him iu the duties of his office, and shall pre- 
bent a trne copy thereof, verified by oath, to the board of county commissioners of 
tbe ronnty in which bis district may be, and said board of county commissioners 
shall allow and pay the same out of the county treasury, and where irrigation dia- 
tricts shall extend into two or more counties then said water commissioner shall be 

paid for hia aervices eis followa : In District No. 2, Douglas County shall pay , 

Onnsy Connty ahall pay , Lyon County ahall pay , Chnrohill County ahall 

pay . In District No. 3, Eamcralda Connty ahall pay , Jiyon Connty shall 

pay , Dongloa County shall pay , In District No. 4, Elumboldt County ahall 

|iay three-aevenths , Lauder County shall pay one-quarter , Eureka Connty 

shall pay one-quarter -- — ■-, Echo County shalj pay three- sevenths . District No. 

6, Lander County shall pay -, Nyo County shall pay . Said water commis- 
sioner shall have power, m case of emergency, to employ suitable asBistantB to aid 
him in the discbarge of his duties; such assistants sballtake the same oath as the 
water commissioner and shall obey his instructions, and each aha^l be entitled to 
four dollars per day foe every day he is actually employed, not to exceed thirty-five 
days in any one year, to be paid upon the certificate of the water commiMioner in 
the Biuue manner aa is provided for payment of water commiBSionera. 

Sac. 7, Said water commisaiouera ahall not begin their work until they shall be 
call«d by three or more owners or managers or persons controlling ditches in their 
several districts by application in writing, stating that there is a necessity for their 
action, and they ahall not continue performing aorvicea after the necessity therefor 
shall cease. 

Sec. S. For the purpose of hearing, adjudicating, and settling all questions oon- 
' corning the propriety of theappropriatiouof water bet ween ditch companies and other 
owners of ditches drawing water for beneficial purposes from tbe same stream or its 

Kbatariea or lakes, within the same irrijiation district, and all other qneationa of 
K oad questions of right growing out of or iu any way involved or connected there- 
with, jurisdiction Is hereby vested esctusively in the several diatrict courts as follows: 
for district No. I, In the district court of tbe State of Nevada, Washoe County ; for 
Blstrict No. 3, in tbe district conrt of the State of Nevada, Ormsby Connty ; for dis- 
trict No. 3, in Iho dlslrict court of the Statu of Nevada ; for district No. 4, in the dis- 
trict court of tho State of Nevada, for either Humbolt or Elko Connties ; for district 
Ho. 5, in the district court of the State of Nevada; for district No. 6, iu thediatrict 
court of the State of Nevada, Lnndor County ; for district No. 7, iu the diatrict court 
of the State of Nevada; for district No. 8, iu thedistrictconrtof the State of Nevada. 
An lakes, streams, and reservoirs not herein enumerated shall be tor all purposes at- 
tached to and belong to tho irrigation district in which the greater portion of its 
waters le, it being the intention and meaning hereof to odd to each irrigation district 
all waters not hereinbefore entuueroted, the m^ority of which lie within t&eir re- 
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Rpective .ireas, for t^n ixirpoae of acquiring liglits to the appropriation and Dae-thereof 
and adjudicaliDg ttio Bame. 

Sec. !). In order tbnt all parties may be protected in their lawful rights to the nae 
of water far bunelicial piirpoxeB, ever; person, assoeiation, or corporation owning or 
olainiing auy ialorcst m aay ditch, canal, oi reeorvoir within any water district 
shall, on or before the first day of SeptombHF, eighteen liondred and eigfaty-nin*, file 
with the cowuty recorder of tho connty a statement of their claim nnder oath, en- 
titled of the proper county, which statement shall contain the name or names, to- 
gether with tbo poat-offlce addreas, of the claimant or claimants claiming ownership 
asaforeaaidof any anch ditch, canal, or reservoir, the name thereof (if any), and if with- 
out n name the owner or owners ahall chcoaeand adopts name to be therein stated by 
which such ditch, cannl, or reaervoir ahall thereafter be known; the description of 
stich ditch, canal, or reservoir as to location of head-gate, general course of ditch, 
the name of the nataral stream or lake from which such ditch, canal, or reservoir 
draws its supply of water; the length, breadth, depth, and grade thereof as near as 
maybe; the time, tixiug u day, month, and year as the date of appropriation of water 
by orlsilnal construction, also by the enlargement or eirtension, if any anch thereof 
have been made, and the amount of water claimed by or nnder anch construction, 
enlargement, or oitension, aiid the present capacity or the ditch, canal, or feeder of 
reservoir, andalao the number of acres of land lying nnder and lieing, or proposed to 
be, irrigated by water from euoh ditch, canal, or reservoir; or if such waters have 
been appropriated for other beuellcial pnrposos than irrigation, a statement of such 
pnnioBea. Said statement shall be signeii by the proper party or parties and flled 
with the recorder of the county wherein the right claimed is situated, which shall 
he recorded by him in a book kept for that purpose. 

Sec. 10. Upon the filing of such statement the recorder shall indorse upon the 
back thereof the date of filing, andshall prepare an index of the same in a book to be 
provided forthat purpose by the county commissioners, which said indei:shall coQ' 
tain the date of tiling, the uame of the party, association, or corporation, the name 
of the ditch, the stream from which the water is taken by such aitch, canal, or ree- 
ervoir, tho location of thehead-gato, the date of the appropriation of the water by 
conetruction, enlai^emont or cstetision. Said index shall be prepared alphabetically 
by reference to the name of the ditch, canal, or reservoir. 

Sbc. 11. For filing and indexing anch statement the recorder shall receive the same 
fees aa for recording deeda, to be paid by the party or parties filing the aome. 

Sec. Vi. That hereafter every person, company, or corporation constmctiug, en- 
larging, or extending any ditch, canal, or reservoir for beneficial purposes, and in- 
tendina; to nse or appropriate any water from any natural stream or lake within any 
water district for such beneficial pnrposes, shall lile with the connty recorder of the 
proper county before the commencement of the construction, enlargement, or exten- 
sion of such ditch, canal, or reservoir, a statement showing the stream or streams 
from which the water ia to be taken ; the point or place on said stream at or near 
which the water is to be taken out; the lino or commencement of said ditch or 
ditches as near as may be; the use or uses to which said water is to he applied; the 
dimensLoua of said ditch or ditches, and each thereof, giving width on bottom and 
top, slope of banks, and grade of ditch, and likevrise of any and all enlar^mentfl 
thereof, which statement sball be filed and indexed as is provided in section d of 
this net; and from the time of filing any such statement water sufficient to fill such 
ditch or ditches and snbserve the use or uses aforesaid. If a lawful and Jnst use, shall 
ho deemed and adjudged' appropriatsd r Provided, That nothing herein contained 
shall be permitted to interfere with a prior right to said water or to any thereof: 
..jad jirovtijed /urfAer, ThutsDch peraon or persons or corporation shall, within sixty 
days next ensuing the tiling of such statement, begin the actual construction of eaia 
ditch ordlt<Aes, and nhal I prosecute the work of the construction thereof diligently 

and continuonsly to ita ' " .^, ..... ■ - ft 

necessary survey of snc 
work of constrnqtion. 

SBC. 13. The water of every natural stream not heretofore appropriated within this 
State is hereby declared to be the property of the publio, and the same Is dedicated 
to the use of the people, subject to appropriation as hirein provided. The proTisionB/ 
of this act shall apply to all coses where the water of natural streams or lakes is ap-* 
propriated for beneficial purposes, whether the water be conducted through ditohe^', 
canala, finmea, or tunnels, and shall apply also to oases where for irrigating pnrpoMa 
the water is stored in reservoirs, and the owner or owners of any ditch, canal, flnme, 
or tunnel throngh which water is conducted for irrigating pnrposes, and also the 
owners of reservoirs, may condnct the water therefrom into and along any of the 
natnral streams of the State, but not so as to raise the waters thereof above higb- 
water mark, and may take the same out again at any point desired ; bnt dne allow- 
ance shall be made for evaporation and seepage, the amount to be detennined by the 
water oommissioner of the proper district, subject to review and determination by 
tbe oonrt having jurifldiction over priorities in anch dlstriote. 
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6bc. 14. Wbenever anj person or persons, MMci&tion or oorporation, interesfied as 
o-wners of ad; dit«h, canal, or reservoir in anv district, Hball doBire a determination 
oftbe priorities of rights to the use of ^aterfroin any stream orstreamB from which 
tliey draw the w»t«r for their ditch or ditches, canals, or rBBervoirs, they shall present 
to the district court having Jnrisdietioo over the rights in snoh water district, or to 
the jadge thereof, a petition or application in writing, moving or praying sifid court 
to proceed to an adjudi>;ation of the priorities of rights to ase of the water for irriga- 
tion, l>et ween tile several ditches, canals, or reservoirs, in such district, on the streaib 
or streams named in such motion, petition, or application. The said motion, petition, 
or application shall state the names of the ditches, canals, or reservoirs claiming 
water from said stream or streams as appears from the fir>al statements in the re- 
corder's offlco, together with the names of t lie persons, associations, or corporations io- 
terested therein, taken from such statements, and shall set forth the nature of the 
claimor claims of the applicant or applicants, and snch motion, petition, or application 
shall be entitled " lu the matter of an application for an adjudication of the priori- 
ticaof rights to use water for benelicial pnrposes inwaterdistriots. District No. -■ — , 

on "(stating the stream or streams). Upon the filing and docketing of snch 

application the court or judge thereof shall, without nnnecessary delay, by an 
order to be entered of record upon snch petition or application, appoint a day 
fbr commencing to hear and take ovidencn in such adjudication, at which time 
it shall be the duty of the conrt or judijo thereof to proceed and beat all evi- 
dence that may be offered by or in behalf of any person, association, or corpora- 
tion interested in stream or stroa.nis in such district, in any ditch, canal, or reservoir, 
either as owner or consumer of water tberofroiii, in support of or ai;ainst any 
claims of priority (if appropriation of water made liy ineaus of any ditch, canal, or 
reservoir, or hy any enlargement or extension thereof in snoh district, or on such 
Bti«am or streams, and consider all such evidence, also the argnmentsof the parties or 
their counsel, and shall ascertain and find from such evidence, as near as may be, the 
dat« of the commencement of such ditch, oaoal, or reservoir, together with the 
original size and carrying capacity thereof as originally constructed; the time of 
the commencement of each enlargement or extension thereof, if any, with the in- 
creased capacity thereby occasioned ; tbe time spent severally in such constrnotion, 
enlargement, or extension, and re-enlargement. If any ; the diligence with which tbe 
work was in each case prosecuted; the nature of the work as to tbe difficulty of 
construction, and all such other facts as may tend to show the compliance with the 
law in acquiring tbe priority of right claimed for each such ditch, canal, or reservoir, 
and determine the matters put in evidence, and make and cause to be entered a 
decree determining and eslabliskiug the several priorities of rieht, by appropria- 
tion of water of the several ditches, canals, and reservoirs in such water district in 
such stream or streams, concerning which testimony shall have been offered, each 
according to tbe time of its said construction and enlargements and extensions, with 
the amonnt of wat-er which shall be held to have been appropriated by such con< 
stractiou and enlargement or extensions, describing such amount by cubic feet per 
second of time (which shall also be the measurement for the sale of water), if the 
evidence shall ^ow sulHcient data to ascertain such cubic feet, and if nolj by width, 
depth, and grade, and such other description as will most certainly and oonvenieutly 
show the amount of water intended as the capacity of such ditch, canal, or reservoir. 
In snch decree such conrt or judge thereof shall receive from tbe clerk, on payment 
therefor, a certificate, under seal of the court, showing date or dates and amount or 
amounts of appropriations adjudged in favor of snch ditch, canal, or reservoir, under 
iMid ly virtue of tbe construction, extension, and enlargement thereof severally, also 
speci^ing the numlier of said ditch, as determined hy said court, with reference to 
priority and of each priority to which the same may be entitled hy reason of said 
constrnction, extension, and enlargemontfl ; provided, that any party or parties 
claliaing any right to tbe use of water for beiioUcial purposes in such district and on 
such stream or streams by reason of being owner of or interested in any ditch, canal, 
or reservoir, who is not mentioned in the petition or application, and shall become 
parties to such proceedings and shall ha vet heir rights adjudicated the rein. The court, 
or judge thereof, may, instead of taking testimony orally or iu open court, refer 
the matter to a referee, with such powers as in other cases. The testimony may be 
taken at any place ordered by the conrt, or judge thereof, or by the referee. 

8bc. 15. The holder of the certificate provided for in section fourteen sbalt exhibit 
the name to the water commissioner of the district when be commences tbe exercise 
of his duties, and snch water commissioner shall keep a book in which he shall enter 
a bnef statement of the contents of such certificate and which shall bo delivered to 
his ancoessor, and said certificate, or statement thereof in his book, shall be the war- 
rant of antbority to said commissioner for regulating the flow of water in relation to 
sneh ditch, canal, or reservoir ; said certificate shall be recorded at the same rates of 
oharges as iu case of deeds of conveyance in the records of each county into which 
IbediCoh, canal, or reservoir, to which such cettiflcate relates, shall estend ; andsaid 
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cnrtiHeato, or nalil record tbercof, or a duly certified copy of aiicli record, gliall be 
"^rinTa fiicie evideoce of ho mnoh of tbe decree as ahall bo reotCed tbrrein in any suit 
or proceeding in which the same may be relevant. 

Sec. 10. Upon the order of tbe court fixing tbe time of snob hearing beini; mode, 
tbo clerk shall make a certified copy of sncli order, which order bball contain i' « 
immes of ull parties .ille^d in the application to be interested Id tbe matter, which 
sbAll (>e theruapon tterved a)>(>ii eanb of the parties Iherela named, in tbo same man- 
ner M Hiiinmons. It shall bo tbe dnty of the olerk ateo to jpve public notice of snch 
upplicatiou in a newspaper, if any printed and in circnlation, l^ each county ivherein 
anch water (liittriot is Hitnated, which shall be ptiblisbed at least twenty days, and 
which Biiid notice shall contain the date of the filing of said petition or application, 
the name or names of tbo parties fiiinij the same, a cmpy of the order made by tlie 
cimrt of hearing, anil shall notify all parties interested on ownera in any ditch, canal, 
or rcnervoir, un snch atroam or streams, in snch water district, as well as tbe persons 
niiined in tlio petition or application, to appear at said court, or lieforo tbe judge 
thereof, at tbo time appoiateil and stated in tbe order; and all persons interested us 
owners or eonenmers may then and there present his or her or their proofs fbr or 
gainst any priority of rigbi of water by appropriation sought to be shown by any 
party, by or tliruagh any ditch, canal, or reservoir (either an owner or consumer of 
water therefrom), nnd in case any party mentionoit in the petition or application 
can not be personally served in any county emhraced in anch watei' district, the pnb- 
lisbed notices above provided shall be dwmed safScient service of notice : Provided 
fvrtlur, That in addition to snch pnblication tbe clerk Hhall mail snch pnblished no- 
tice to each party mentioned in the petition or appUoatioti, directing tliesnine tothe 
address of tbe pariieb, as stated in the sworn statement on tile. Proof of the proper 
pnhlication shall consist in the sworn certificate of the publisher of the paper in 
which nntieo is pnblished, to which shall be attached a printed co^iy taken front snch 

Sec 17. Any perscm or persons who shall willfully out, dig, or break down or open 
any gate, bank, or embankotent or side of any ditch, canal, or reservoir, llnnie, pipe, 
tunnel, or feeder in which snch person or persons may he joint owners or whtcb is 
the property of another or In the lawful possesBion of another or othevs and naed for 
the pn^>08e of irrigation, milling, mannfootnnug, mining, or domestic purposes, with 
intent malicionsly to injure any person, association, or curporation, or for his or her 
own gain or with the intention of stealing, taking, or causing to run or pour out of 
such canal or reservoir, feeder, pipe, or nnme any water for his or her own profit, 
benefit, or advantage, or to the injury of any other person, persons, association, or 
corporation lawfully In the use of such water or of such ditch, canal, tuune), fcctier, 
pil>e, or dame, he, she, it, or they so offending fhall be deemed guilty of a misde- 
meanor and on conviction thereof shall bo fined in any sum not exceeding (500, and 
may be Imprisoned in tbe ooanty jail not exceeding six months, or both, at the dis- 
cretion of the court. 

Skc. is. Any party or parties representing any ditch, canal, or reservoir, or any 
nnmlier of parlies representing two or more ditches, canals, or reservoirn, which are 
affected, in common with each other, by ony portion of the decree rendered by tbedie- 
triot court, by which he, she, it. or they may feel aggrieved, may have an appeal from 
said district conrt to the snpreme court, sud in snch case the party or parties Join- 
ing desiriug an appeal shall he the appellants, and the parties representing any one 
or more ditches, canals, or reservoirs afiected in common adversely to the interest af 
nppetlauts shall be appellees. The party or parties in such appeal shall, within sixty 
days after the date of the decree is entered under this act, hie a notice of appeal in 
writing stating that snch party or parties ap|>eal to the supreme court of the tttate 
from the decree rendered in the case or any part thereof. When only a port of the de- 
cree Is appealed from, the notice of the appeal shall s<? state and shall also in that 
case specify tbe portion or part of the decree appealed from. Upon filing of such 
notice o( aptieal the catise shall be deemed to be appealed to the supreme court of 
tbe State: Provided, howmer. That the party or parties appealing as aforesaid shall, 
within sixty <lays as afori'said, enter into an understanding to be ap[)roved by the 
district court, or judge thereof, and to be given to alt parties in said suit ot proceed- 
ings other than the jiorties appealing, and to lie in such an amonnt as tbe court or 
said judge xball order, comliCione<i that thu parties giving the said undertakins shall 
pmsi^nnto llieir appeal to effect and without unnecessary delays and will pay all coats 
and dauniget which the parties to whom the undertaking is given, or either or any 
of them, mny sustsin in consequence of such appeal. 

Sec. I'J. The notice lost aforesaid shall be entered of reonrd, and the appellant or 
apiieilauts shall canse a certified copy thereof to b'e served on each of the parties or 
their attoniuys, if they have one, us in other oases. 

buc. ^0. The ^ippollunt or appellants nhaW, within six months after the appeal lie 
altoweil a-< itforiisiiid, file iu thu olfice of the clerk of the supreme court of the State 
a certified transcript of the proceediugs bad in the oase in tbe illstrrot oonrt, c 
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ing tbe pleadings sad the BtetomeDls of t&e parties filed therein and all eTidenee of 
record offered on t be bearing of the cause, orsomncb thereof aaahall affect the appro- 
priation of water claimed by the means of coustruotion, enUrgement, or le^nlorge- 
ment of the several ditches, caiials, and reserroirs mentioneil m the order allowing 
the appeal.; sacb statement to be served, filed, and settled in the same mannerae 
Btatements on motion for new trials. 

Skc. 21. TUo snpreme coart in nil eases heard hefore it nnder this act shall, when 
it can properly lie done, render such decree as the court or judge below should have 
rendered. It. ma; either revei^e or modify the decree of the coiirD betow. If reversed 
in whole or in part it may direct the conrt below as to its farther proceedings therein. 

SSC. ^, No claim of priority of any person, BSSDoiation, or corporation, on account 
of any ditjh, canal, or reservoir, as to which he, ahe, it, or they have filed or refaso to 
offer evidonco under any a<^jndicatioa herein provided for, sball be rej^arded by any 
vater commiBsioner in disttibnting water in times of scarcity thereof, until snch time 
as such party shall have, by application to the conrt having Jnrisdiction, obtained 
leave therelor and made proof of the priority of right to which such ditch, canal, 
or reservoir shall be justly entitled, which shall only be granted npon terms as to 
notice to other parties interested, and npon payment of all costs, and upon aMilnvit 
or petition, sworn to. showing the righte claimed, and the ditches, canals, aod reser- 
voirs, with the names of the owners thereof, against which sncb priority is claimed, nor 
nntil a decree adjudging snob ditcb. oaoal, orreaervoir has been entered, and cert ihcate, 
sueh as mentioned in section fifteen thereof, shall have been issued to claimant ana 
presented to the wate^' commissioner. 

Skc. 23. No person, association, or corporation repreaetiting any ditch, canal, or 
reservoir shall bo permitted to give or offer any evidence before mid court until he, 
she, it, or they shall have lilutf a statement of a claim, in substance the same in all 
reapeots as is required to be filed under the provisions thereof. 

Skc. 24. The district court or Jndge thereof shall have power to order, for good 
oanse shown, upon terms jast to all parties, and in such manner as naj seem meet, 
a re-argument or review, with or without additional evidence, of an; decree made 
under tbe provisions of this act, whenever said court or judge shall find from the 
oanae shown for that purpose by any party or parties feeling aggrieved that t!io ends 
of joatice wiil thereby bo promoted, but no such review or re-argument shall he 
ordered nnlcss applied for by petition or otherwise withiu one year of the time of 
entering the decree complained of 

Sue. 2&. Persons desiring to constrnct and maintain reservoirs for the pnrpoeo of 
toring water shall have the right to take from any of the natural streams of tlio 
State and store away any unappropriated water not needed for immediate nse, for 
domestic In'igatlon, or othi'r needfnl purposes; to construct and maintain ditches, 
canals, 6amBa, and tunnels in the same manner provided by law for the condemna- 
tion of lands for right of way for ditches, provided no reservoir with embankment or 
a dam exceeding 10 feet In height shall he made withont submitting the plans thereof 
to tbe eonnty commissioners of tbe county in whii^ it is situated and obtain their 
approval of said p]ai 

Skc. Sfi. The ownei 
age or overflow of tl 
embankment of snob n 

BrC. 27. Every witueaa whoabail attend before the court or j Ddge thereof, or before 
the person appointed to take tostiinony, in the causes provided for in this act, under 
sabpogna by request of any party, shall be entitled to the same fees and mileage as 
wituessea in civil cases in the district court, and shall be paid by the party requiring 
hie testimony. All other costs of the proceeding shall be paid by the parties claim- 
ine water, as may be adjudged by the court or judge. 

Site. 28. Whenever, in actions for proceedings, for the determination of water 
rights, it may become necessary to divide the water of any stream or ditch between 
the difi'erent claimants, itsball be divided, as far as poasible, by periods of time.in- 
stead offraotionalpartHOf tbe water. 

Sec. 20. Said water cooimissiouers shall so divide, regulate, and control the nae 
of tbe water of all streams within their re^ective diatricts in such manner, as near 
as may be, as will prevent unnecessary waste of water; and to that end such com- 
missioners sball so shut and fasten the head-gate or gates of all ditches so that no 
mote water will Sow luto said ditch than Is actaally required and will be used for 
the purpose or purposes for which such water was appropriated; and any peison 
may resort to any court of competent Jurisdiction for such relief as he may be en- 
titled to. 

8bc. 30. Whenever testimony shall or may be taken in any district created by this 
act tot the purpose of procuring decree as to appropriation of water and priorities 
thereof, any testimony theretofore taken npon the hearing of any former appticatioB 
or petition under this act may be introdnced and sball be reeeived as evidenee. 
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already Tested in any penon or perMUB, company « 
law heretofore. 

8bo. 32. All acts and parts of acta inconBistent nitlt thia act are hereby repealed. 

8bo. 33. Thi^ act ahall take effeot and be in force from and after itb passage. 

UNLAWFUL DIVBH8ION AKD WASTE OP WATKB. 

Section 1. Any peraon or persona who shall, during the inigAting aeaaon, divert 
and conduct the water, or portion thereof, of any river, creek, or stream into a alongh 
or sloush^ dam or dama, pond or ponds, and retain, or oaBse the same to be held or 
retain^ therein without making any other nse of auch water, or wbo ahall, daring 
the irrigating season, divert and conduct the water, or portion thereof, away from 
any such rlTer, creek, or stream, and run, or cause or allow tlie aaine to rnn to waste 
on sage-brush or greaaewood land, such diversion ahall be deemed an unlawful use 
and waste of water. 

See. 2. Any person oi persona, company, corporation, or association who shall, dnr- 
iugtbe irrigating season, divert and conduct, or any person or persona aiding, abet- 
ting, or asaiHtiug any auch person or^persuns, company, corporation, or asaociatioa in 
diverting and couduotiug, during the irrigating aeason, the water, or portion thereof, 
of any river, creek, or atream Into any sluugb or alonghe, dam or dama, or pond or 
ponils, and retain, or cause the same to be retained therein without making any other 
use of such water, or who shall, during Che irrigating aeasou, divert and conduct the 
water, or portion thereof, away from any river, creek, or stream, and run, oi cause or 
allow the same 1>o ran to waste, contrary to and in violation of the proviaiona of this 
act, aball be guilty of a misdemeanor, and upon conviotion thereof, in any conrt of 
oompetent jurisdiction in this State, shall be pnnished by a fine not exceeding five 
hundred dollars or by imprisonment in the county jail of the ooanty nut cxceeAXog 
six montha, or by both auch fine and imprisonment. . 

Approved February 28, 1889. 

RECLAMATION' COMMISSION. 

Whereas the State of Nevada b»a received from the General Government a grant 
of two million acres of land in lien of the aiiteentb and thirty-sixth aeotiona, pre- 
viously granted to the State of Nevada, the proceeds from the sale ot wbich are to 
be placed to the credit of the school fund of the State ; and 

Whereasnnderanact of Congress approved September 4, 1841, and an act appro-ved 
March 21^ 1864, a grant of 500,000 acres of land was made to the State of Nevada for 
internal improvementa; and 

Whereas the selections of said lands are not oonfined to any partianlar seotion of 
unappropriated land; and 

Whereas the greater portion of unappropriated lands in the State of Nevada is 
known to he desert, waste, and actually vauielees and without solo, nnless water, for 
the purpose of irrigation, can be brought npon them, and the land properly and 
systematically irrigated, crops of all kinds can not l>e successfully raised ; and 

Whereas the permanent aettlement, growth, wealth, and independence of the State 
and people, as well as the sale of school lands, depend upon the reclaihation of these 
desert lands : Now, therefore. 



atof 

four members, to be known aa the "board of reclamation and internal improvements," 
for the storage of water and rcclaniation of arable desert lands in this State. Said 
board to consist of J. F. Clark, of Humboldt County, Evan Williams, of Ormaby 
Connty; J.K.Bradley, of Elko County, and Herman Springmeyer, of Douglas County. 
The said J. F. Clark, of Humboldt Connty, and Evan Williams of Ormsby Connty, to 
hold the position for the totm of four years, or unli! the election of their successors, 
and the said J. K. Bradley, of BIko County, and Herman Springmeyer, of Douglas 
County, to hold the position for the term of two years, or until the election of 
their ancoeasora. The State of Nevada is hereby divided into seven internal im- 
provement and reclamation districts, of which Douglas, Onnsby, Esmeralda, Lyon, 
and Storey, ahsJl constitute the first diatrict, Washoe County, the second district, 
Churchill Connty, the third diatrict, Humboldt County, tbe fourth district, Elko 
Connty, the fifth district, Lander, Eureka, and Whito Pine Counties, the sixth 
district, and Nye and Lincoln Counttea the seventh district. At the general 
election in eighteen hundred and ninety, and at each general election thereafter, 
there shall be elected firom the State at large two reclamation oommissionen, 
one w^o shall serve fbr the term of two years, and one foE the term of thnr 
years, ftom and after the first Uonday in Januaiy next snooeeding anoli eleotion. 
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Tbe office of said board shall be in tbe State capitol bnilding, at tbe seat of goT«rit- 
ment. The board ahall adopt rates aod reenlationHforthetranutctionof its boBiaeoa. 

8bo. 2. The board of reclamalioii sbaU invite, receive, and pTocnre informBtion 
and Btatislics in regard to all pabtio lands within this Btate, and tbe waten nmniiig 
lh«Teln, which are or may become poaaible of reolsmation, by means of condaotinK 
upon them the nnappropriateil vratoni rnnning throngh natural or artificial channew 
within this State, and ehall report tbe game, together with an approximate estimate 
of oostH and resnlt of snob proposed reclamation, at each biennial seasioa of the legis- 
latnre. 

Skc. 3. The board of reclamation shall also invite, receive, prooare, and pablish 
facte and statistics regarding the natural watei-conrMB of this State and several dis- 
tricts, inclnding source, supply, water-power, and othei matters relating to the value 
of said waters, or the most practical methods of utilisiDg tbe same, either for milling, 
mining, manufacturing, or agrioultiiral purposes, in order that said information may 
be offered for tbe attraction of dormant capital and the encouragement of indirlilau 
enterprise. 

Sbc. 4. It shall be the dnty of the surveyor-general, ex offMo. to furnish tbe board 
of reclamalion, withiu a reasonable time, maps, profiles, and estimates to determine 
the cheapest and most economical and valnable rout«s for canals, reservoirs, and 
nthor improvements for irrigation and milling purposes ; and also to furnish maps, 
plaDS, and estimates for the purpose of building reservoirs, dams, etc, connected with 
tbe storing and preserving of waste wat«r. 

Skc. 5. The board of reclamation shall have the power to divide the State into dis- 
triote, and to appoint a superintendent for each reclamation district within the State, 
which they may estabiish and refine, whose duty it shall be to superintend the bnlld- 
ing, constrnotinc and maiutenaDoe of the canals, dams, and other like works within 
bis district as so defined. 

Skc. 6. The work of building and constructing any and all canals, dams, and other 
improvements shall be done by contract, if done by private parties the contracts to 
be let t« the lowest responsible bidder. The work done by contract shall be let in. 
lolsof one or more sections, said sections not being more than one mile in length, as 
indicated by the maps, proliles, plans, and speoitications prepared by the surveyor- 
general and adopted by said board. 

Sec. 7. The board of reclamation commissioners, of the State are hereby authorized 
and directed to employ a competent civil engineer to ascertain and report the nnmbar 
of irrigating ditches in each reclamation district, the oapaclty of the some in inches, 

"^ ■" ' ' *"" id and used through said ditches. 

_ ^ r constructed and hereafter carrying more water 

than reported by said civil engineer, the owner or onners thereof of said ditch shall 
pay to the reclamation fund of the State, for such additional water, ancb soros or 
rates as the board of reclamation commissioners shall designate ; which sum so paid 
shall constitnte a part of tbe reolamatiou fnnd, and sbairbe available for demands 
against said fund. 

Src. 9. Whenever the board of reclamation commissioners deem the reorganisation 
er division of any district advisable for internal improvements contemplated by this 
act, they shall have power te make sach changes and establish snch addltioualmles 
fbr tbe government thereof as will not couQict with prior lights as now recognized 

Sec. 10. The board shall have power to purchase or rent such lands for reservoirs, 
sites, or ditebes, as they may deem beet, whether within or without the bonndariea 
of this State. 

Skc. II. The board of reclamation commissioners, on petition of ten or more per- 
'iDterested in irrigation ditehes til any district in this State petitioning for the 
nee of bonds of said district for reclamation purposes, said board shaTl, at tbe 
next general election, submit the question, together with amount of bonds to be is- 
sued, to tbe voters of said district ; and, if carried at said election, the said board 
shall issue and dispone of said bonds under sach rnles and regulations as they may 
adopt, tbe proceeds'tliereof to be placed in tbe reclamation fnnd of the district, and 
made available for reclamation purposes. 

Sec. 12. The board sball advertise for and receive bids apon the work to be done 
M soon aa the surveyor- general can bave surveys, maps, plans, specifications, and 
estimates of the same in readiness for adoption by tbe board and inspection by bid- 
deiB, anil shall fix a time when they will open bids and award contracts, which shall 
not be done on less than four weeks' notice thereof, which said notice shall be giveu 
for said time by publication in one newspaper in the reclamation district where the 
work is to be done, or by posting notices. 

Sea 13. The terms of contracting may be to pay monthly, as the work progiesses, 
on the estimate of the surveyor-general or engineer of the amount of work done, 
iiey?nty per oentnmofits contract value, reserving to the distriot or State tWtty per 
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oeDtam of the value thereof to iaiura its faithfal oompletion aooording to ooDtraci, 
wlion full payment shall be made, iacluding the retained per centum. 

Skc. 14. The board ahall fix a deSnite day fof tb« final completion of any canal, 
dam, or other improvement, and require all contracts to be done and oompleted on Oi 
before that day, and shall in any agreement resarTe the rivhC of forfeitare to the 
State or district of any retained per centum, ;iad tu award the coutraot of any per- 
son or perBons who, in the opinion of the aorveyor-genecsl, coulirmad by the board, 
tails to make such monthly progress ae will insure the completion of any auch work 
80 nndertakon or contracted for on the day nanied. 

Skc. 15. The board of reclamation Hhall, upon organization as herein provided, be 
authorized, enpowered, and directed to construct a canal, ditch, or other proper work 
at, from, or upon the most desirable and practical point on any rivar or water-way in 
tbe State, or that can be procnred — the suid point to he hereafter selected by said 
board — to connect with, and to be connected with, for the parpose of milling or irri- 
gating the arable lauds situate, lying, and being in the acoessible vicinity of such 
selectnd river or water-way; and the said caual, ditch, or other work shall be bnilt 
or catikhlished upon a grade or plan in accordance with the configuration and neces- 
sitieA of the shortest and most feasible route and safe carriage of the requisite volume 
of water required tu irrigate the lands within the scope of aaid ditch or work. 

Sue. 16. The total coat of aaid canal, ditch, or work shall not exceed one bundled 
thouBand dollars, and tbe cost thereof is hereby limited to that Mini. 

Sec. it. The board of reclamation shall audit and oertJfy to the State board of 
examiners the several amounts that may beeone due from time to time for work and 
labar done, services or material fumisbed in and about the location and building of 
canals and other works of reolamation that may be carried on, built, aud completed 
under tbe board, and when approved by the Slate board of examiners, tbe con- 
troller shall andit the xame and draw hia warrant npoti tbe gtat« treasurer for tbe 
several antonnla of such claims, to be paid out of tbe reclamatiou fund of the State 
or district. 

Skc. 18. The elective membersoftlie boardshall be paid their nocessaryttureliug 
expenses, and they shall receive no other oompeusation for their personal services- 
SBC. 19. It shall be unlawful for any State officer, or any member of the board of 
reclamation, to be interested, directly or indirectly, or to take or have any interest 
or profit, in any manner, in any work of constructing any canal or other improye- 
ment for reclamation under this act, and upon conviction shall be fined in any sum 
not lees thau one thousand dollars not mure than ten thousand dollars, or imprisuu- 
ment in the State prison not lees than one year nor more than five years, or boUi snch 
fine aud imprisonment. 

Sec. so. The annual rent for water within the scope of any canal, ditch, or work 
created and built by tbe board of recbtmation shall be one dollar per acre per year. 
Said rental of jwater shall be held as a lien against said lands. 

Sec. 'Jl. The annual rent of water shall be oollected in the same manner and by the 
same ofQcera aa taxea are now collected, and paid Into tbe State or district treasury 
without fee or abatement and accounted for as the water rent, and placed to the 
creditof the reclamation and int«rnal improvement fund; and it ia hereby enacted 
that all lands sold by the State under tbe provisions of this act shall be supplied 
with the neceaaary water for reclamation whenever in tbe judgment of tbe board it 
is practicable to do ao, and the right of way tor tbe secondary ditches is hereby re- 
served by the State, and ahall be roserved and excepted by the surveyor-geueral and 
State land register, from every patent issued by the State, to take up, convey, and 
deliver all waste watir over and across any lands sold and conveyed by the State to 
any person or persons. 

Skc. 22. One hundred tbonaand dollars ia hereby appropriated for tbe constmctiou 
and building of any canal, ditch, dam, or other work or works mentioned in this 
act, aud in no case shall a contract or contracts be entered into that shall in the ag- 
gregate exceed the sum of one hundred thousand dollora for the construction and 
buildingof said canal or work. 

Src. Ii!3. Tbe money herein appropriated shall be taken from the State school fiind 
and placed to the credit uf tlio reclamation fund, herein credited, and in its place 
ahall be deposited one bondred bonds of one thousand dollars each, bearing interest 
at the rate of four per cent, per annam. Said bonda shall ran for twenty years, but 
shall bii redeemable by the State at its pleasure after two years. Said bonda 
shall he aigned by the governor and State controller, and countersigned by 
the State flreasurer, aud authenticated with the great seal of tbe State, and shall state 
in substance that tbe State of Nevada ones to its school fund one tbonsand dollars, 
tlio interest on which sum, at four per cent, per annum, it agrees to pay until said 
bond is redeemed for the benefit of the commou schools of the State. Said bonds ahall 
be lilhograpbed, as ia usual in such cases, and deposited with the treasurer of the 
Slate. The interest on said bonds shall be paid semi-annually, on the first day of 
.l:tuiiary aud July, on the written order of tbe State board of education to tbe State 
controller, directing him to.diaw hia warrant lor the amougt of sacU^emi-annnolin- 
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teieston the reclftuiutioD' interest and Biiikin); fund liereio ureuted. All snuiB derived 
frotn the iDletrst on said iKiodii fbatl go iutu tlio );eneral iwboul Innd fur the support 
of ilio coiiiiDoii scboola of tlitt State, and' for tue ■'ugiilar aud iirompt payment of 



wL:cti tbe faith and civdit of the State is hui'eby pledged. 

Sko. 24. There Htiall be luvitd and collected for the liaoal year commencing Jiinii- 
ary tint, A. D. eighteen hundred nnil ninety-one, and annually thereafter, an ad 
valui'eui tax of tu u oetita on each one hundred dollars of all the taxable property in 
the State, and all huiiis derived friiiii thia ras Hhull gi> into the rccliiniation interest 
and atnking funil for the p:tyment of tbe interest and redumption of bnudH herein au- 
thorized by this act. 

Site. 35. The reclamation fand is hereby tuade a permanent fund, into which all 
revenue arising from the Intit-nii^ntioned Mctiun, and froni the water rent aforesaid, 
in. section fifteen, and from any ol tier source provided by law, shall be paid and shall 
be devoted as foilons : Pint, to tbe payment of interest on bunds ; oecond, to the re- 
demption of the principal sum of the bonds at or before matntity ; third, to the reo- 
lamatio[i of new districts that toay be hereafter created ; fourth, to be traiisfermd to 
tbe general fund of the State. 

Approved Marob 3, 1889. 

ARTESIAN WttU.S. 

Skction 1. Section one of said act is hereby amended so as to read as follows ; 

Section one. Every person, firm, company, corporation, or association, that shall, 
after the passage of this act, commence the sinking of art«aiaD wells, for stock or 
agricultaral purposes, shall be entitled for slnhin)' snch artesiau well, where flowing 
water is obtained, the following specified anms: For the first two hundred feet, one 
dollar and twenty-five cents per foot ; for the third one hundred feet, one dollar and 
fifty cents per foot ; for the fonrth one hundred feet, two dollars per foot ; for the fifth 
one hundred feet, two tlollars and twenty-five cents per foot; for the sixth one hun- 
dred IVet, two dollars and lifl:y cents per foot; for the seventh onehuudred feet, three 
dollars per foot; for the eighth one bnndredfeet, three dollars and fifty cents per foot ; 
for the ninth one hundred feet, fonr dollars per foot; for the tenth ouellundFed feet, 
fonr tfullars and fifty cents per foot ; for all depths exceeding one thouHaud feet, five 
dollars per foot for each and every foot below the said one thonsaitd feet. And an 
additional bounty of onb tbonsund dollars for every well sunk to the depth of one 
thousand feet or more : Frocidtd, That such well shall furnish twenty thousand gal- 
Ions of water each twenty-four hours, dewing coutinuonsly forthii'ty days, said sums 
to be paid in tbe manner provided for in sections four and five of this act: Provirttit, 
That no bounty shall be paid on any well which does not furnish seven thousand gal- 
lons of water in each twenty-four hours, flowing coutitiuousl.v for thirty days : And 
provided furlher. That no two wells shall receive a boiiuty if located within the same 
county. Where two or more wells within the prescribed limit apply for a bounty, 
the well which first furnished tbe amount of water required by this act shall be en- 
titled to the bonut^ allowed by this act. 

8bo. 3. Section six of luiid act is hereby amended so as to read as follows : 

Section «ix. The sum often thousand dollars is hereby appropriated out of any 
money in the general fund of this State for the payment of bounties herein provided 

OEEGON IREIGATION LAWS. 

Bec. 4057. A right of way over any 6tal« lands belonging to the State of Oregon, 
school or University lands, tide or swamp, luid overflowed lauds, is hereby granted to 
any railroad corporation who may construct railroad over sneli lands, on each side 
of said rood to the width of fifty feet. 

Sec. 4058. A riglit of way for tbe construction of a water-ditch to be used for irri- 
gation, oianufacturing, or mining purposes, ditches or water-pipes for conveying 
water tocities and towns for domestic porpoaoH or for the extiuguiKhment of fires, is 
hereby granted to any individuals or corporations who may construct such water- 
ditcheis or water-pipes over any of the State lands belonging to the State of Oregon — 
tide, swamp, and overflowed lands, and school lands — for a distance on each side of 
said ditches or water-pipes of twenty-flve ftot. 

Sec. 4059. It shall be the duty of said railroad corporation or water company or 
iDilividnats constructing said railroads, water-ditehes, or water-pipes t« tile a copy 
of the field-notes of the survey of such railroads, ditches, or water-pipes with the aec- 
relary of state of the State of Oregon, showing tbe location of said railroad, waterr 
dilcb, or water-pipe. 

Sec. 4060. All patents hereafter granted by the State of Oregon for any of the class 
of lands heretefore mentioned shall be made subject to any vested rights of the own- 
ers of snob railroads, watei-iUtohes or water-pipes as may have been acquired undw 
the preceding sections. 
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HEW MEXICO lEEIGATION LAWS. 

The treaty of peftce botweea the United States and Mexico in 1B48 oont^og the 
foUowitiK proriGiotu in Articles VIII and IX; 



" Art. vill. Mexicans now established in territories previously belonging to Mex- 
ico, and which remain for the future within the limits of the United States oa defined 
by the present treaty, shall be free to tontinue where they now reside, or to remove at 
any time to the Mexican Kepublic, retaining the property which thoy possess in the 
said territories, or disposing thereof and removing the proceeds wherever they 
]>leaBe, without l>eiiig aubjected on this acconut to any oontribntion, (ax, or chaise 

"Those whoahall prefer to remain in the said territories may either rotain the titlt) 
andriichts of Mexican oitizemt, ui acquire those of citizens of the United States; hnt 
they shall t>e nnder the obligations to make their election within one year from the 
date of the exchange of ratifications of this treaty, and those who shallremainin the 
»aid territories after the expiration of that year withont having declared their in- 
tention!) to retain the character of Mexicans shall be considered to have elected to 
heoome citizens of the United States. In the said territories pTOperty of every kind 
now l>e1oDging to Mexicans not established tliore shall be inviolably respected. The 
present owners, the heirs of these, and all Meiloans who may hereafter aaqnire said 
property by contract shall enjoy with respect to it gnarantees equally ample aa if 
the same Iwloneed to citizens at the United States. 

" AsT. IX. Mexicans wbo in the territories aforesaid sballnot preserve the ohaiao- 
ter of citisens of the Mexican Kepublic confcrniably with what is stipulated in the 
preceding article shall be iucorporated into the nnion of the United States and i>e 
admitted at the proper time (to be Jndged of by the Cungrese of the United States) 
to the eojuyuieot at all the rights of citizens of the United States according to the 
prluoiples of the Cunstitntiou, and in the mean time shall be maintained and pro- 
tected in the free enjoyment of their liberty and property, and secured in the free 
exercise of their religion, withont restriction." 

The Oadsdon treaty betweea the United States and Mexico in 1853 contiUDS the fol- 
lowine provisions in Article V ; 

" All the provisions of tbe eighth and ninth, sixteenth and seveoteenth articles of 
the treaty of Guadalupe Hidalgo shall apply to the territory ceded by the Mexican 
Hepnblic in the first article of the present treaty, and to alt the rights of peraous and 
property, both civil and ecclesiastical, within tiie same, as fully and as eneotnally as 
if the said articles were herein again recited and set forth." 

The Kearney code of laws, IHW, contains in section 1 the following provisions rela- 
tive to water-conrses, stock-marks, etc. r 

"The laws heretofore in force concerning water-courses, stock-marks and brands, 
horses, inclosurea, commons, and arbitratiou sball continue in force, except so mach 
of said laws as require the ayuntauiientos of the diifcrent villages to regulate these 
subjects. The duties and powers of such aynntamientos are transferreo. to and en- 
joined upon alcaldes and prefectsof the several countries." 

IBRIOATIOM LAWS. 

Sb<ttion 1. No inhabitant shall have the right to construct any building to the 
impediment of the irrigation of lands or fields, such as mills or any other property, 
that may obstruct the course of the water, as the irrigation of the fields should be 
paramount to all other uses of the water. 

Sec. 2. All by-paths or foot-paths are prohibited across the fields under penalty of 
fine or imprisonment. 

Sec. 3. It l)eing impracticable or absolutely impossible for the fields to tie fenced 
in, all animals shall be liept under a shepherd, so that no injury may result to the 
Uelds, and in case anydamage should result it shall be paid by the persons causing it. 

Skc. 4. In case a ooinjunnity of people desire to eonstrnct a ditch or aceqnia, and 
the construe tors are the owners of all the land upon which the ditch' or aceqnia is 
constructed, no one shall be bound to pay for the land, as all persons interested in 
the constmction are to be benefited by it. 

Sac. 5. The course of ditches or acequias already established shall not be disturbed. 

Sbc. 6. All rivers and streams of water heretofore known as public ditches or see- 
quias are hereby established and declared to lie public ditches or acequias. 

Skc. 7. From and after th« publication of this act itshi^l he the duty of the several 
justices of the peace to call together in their respective precincts, whenever it may 
be deemed convenient, all the owners of ditches or acequias, as well as the proprie- 
tors of lands irrigated by any public ditch or aceqnia, for the pnrpose of eleotiug ono 
or more overeeers for the ditcliea or aG«^niM for the eame year. 
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Sec. 8. All finM and fbtfeitnrea recovered for the use and benefit of auy piiblia ditcli 
or sceqnia shall be applied b; the oveneer to the iMptovements, excavation anil to 
biidgee for the same, wherevet it ia oroesed by any pobUo tuad and bridges [ua; be 
neeeasary. 

Seo. 9. In all oaseB of coQviotlon nmder this act ao appeal may be granted to the 
disMot oonrt, wliioli appeal shall be taken and oondnoted as all other appeals from 
the deolsioUB of jnstioes of the peace. 

Sso. 10. The regulations of ditches or aceqnias wliioh have been worked shall re- 
main M they were made, and have remained np to this day. 

Sec 11. All plants of any description growing on the banks of the ditches of aoe- 
quias diall belong to tbe owners of the land throngh which the ditches or nceqiiios 

Sec. 13. If any person or persons intentionally make lagoons of water, whether on 
their own or other land, after the gathering of the crops, from whioh lagoons dam- 
age resnlteto honaee, oonimon orprivate gronnds oi pnblic roads, the peraou so offend- 
ing shall, on oonTictiJon, be fined in any snm not less than five nor more than ten dol- 

Sec. 13. Any person oonvioted of having committed iqjuries heretofore mentioned 
ah^ pay to the party injnred the damages assessed by three persons appointed for 
that purpose by the justice. 

8ec. 14. All nnM arising from the provisioms of this act shall be applied to the re- 
pairs herein mentioned, and in case of not being so expended, they shall go into thA 
treasury of the county wheiein they were collected. 

Sec. 15. All aceqnias, public or private, when completed, shall be the property of 
the persons who may have completed them, and no person or persons who may desire 
the use of the waters of them shall be allowed to do so without the consent of a ma- 
jority of the owners, and upon payment of a shore proportionate to the primary cost 
of the aceqnia or ditch to the amount of the land proposed to be irrigated, or the 
quantity of water proposed to bo used; Pnrvided, That tne provisions of this section 
^lail not appiy to any acaquiaa or ditches, public or private, that may pass from the 
limits of anyone county to within the linas of any other. 

Sec. 16. Where any aceqnia or ditch, public or private passes from within the 
limitti qf any one oonntyto within the Ijnesof any other, sucnacequla or ditch within 
flie proper precinoto of the respective counties shall be under the exclusive control 
and man^ement of the officers of such preciucts and counties. 

Sec. 17. AH tbeinhabitaDtsshallhavethBrighttoconstructeitberprivateor oom- 
mon aeequios, and to take the water for them firom wherever they oau, with t)io dis- 
tiDct understanding to pay the owner through whose lands the aceqnias have to pass 
a jnet compensation for the land used. 

Sec. 18. If the owner orowaers of lands wherea ne\r ditch for an ai^equia is to be 
made should ask au exorbitant price as a compensation, which shall not he siitiafac- 
tory to the owner or owners of tiio aceqnia, the probate judge of the county shall 
appoiut three honest, skillful men to moke an appraisement ami fix the oompeusa- 
tioD, which once done shall be execnh^ and withont appeal. 

SrC. W. When any pnhlic ditch orpart thereofshallbedestroyed by rain, or in any 
other manner, audit shall be absolutely impossihle toieconstmot it where it ran be- 
fore it was destroyed, the major-domo of the ditch, with the consent, should they 
deem it necessary, of u majority of those having a common interest thereiu, may cut 
through the lauds of any person or persons by first obtaining their cousent, tho com- 
mnnity interested in the ditch offering to pay a compensation to be agreed upon be- 
tween, them and the owner or owners of the lands tliiough which the ditch is to be 
opened. 

Sec. 20. If the owner or owners who shall be solicited to permit the opening of a 
new ditch through their lands should refuse or decline to iiccept the compensation 
offered, or should ask a compensation which the interested parties consider exorbi- 
tuit, the major-domo shall lay the case before the iustioe of the peace of the precinct, 
and he shall appoint three men, experts, to establish a Just compensation to t>u paid 
to the owner or owners through whose lauds the diteh is to pass. 

8kc. 31. Whenever three exports shall be appointed as appraisers, they shall titcin 
theofflceof the Josttce of the peace an oath impartially to discharge their duties, and 
shall proceed to the place where the land or lands are situated, and before apprais- 
ing shall ascertain whether or not the ditch is destroyed, and whether tbo labor or 
cost requintd to rabaild it would be so great as to render its reeonstructlou impossi- 
ble; and if they think th« injnry done may be repRired they will so report to the 
Justice of the peace, atid the laud solicited for the purpose of opening tbo new dil.cb 
shall ill no manner be touched ; but if they should think a part of the ditch irrep- 
arably destroyed, they shatl then examine the land or lands over which the new 
ditch should be opened and the place where it should properly run. 

Sec. 2!i. Whenever any land or lands of any person or poisons are appraised the 
appraisers shall file a report in the oiBce of the justice of the peace who appointed 
138 A L— AP YOL IV 10 
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tboin, i^ivliij^ the uame of the peTHOn wltose land was uppiaised and the sam to be 
paid iiim by the parliea iuteiested In the paUlic ditch fur which the riKht of v«,y 
thruii)(h the laud is solicited ; thoy shall also state, in the most distinct manner, Lhu 
place and point whoru the opening for the ditcli is to be made, and the direction which 
the dilch is 1o take through snch land. 

Sec. '23. The parties iotetestud shall poasess the right of property iu the land or 
lauds assigned to them, and in case of logal resistance being made they m^y in an 
actiou of forcible entry and detainer, aa provided hj law, compel the ^rson orper- 
sona who interpose such roslatance to desist tlierofrom; bnt the patties interested 
shall Arst pay the appraised valne of the laod or lands : ProvHed, That the appraisers 
shall be impartial persona. 

Sbc. 24. In each precinct where pnblio necessity requires it an election shall, on 
the third Monday of February, 1680, be held, as hereinafter provided, for directors of 
such of the acequiaa aa Irrigate difi'erent places. 

Sbc. &'i. The manner of condncting the election, and the number of overseers, shall 
be regulated by the justice of the peace, and the only persons entitled to vote at the 
elections shall bo the owners or renters of lands irrigated by the ditches or acequias. 
Skc. Sli. The overseers shall superintend the repairs and excavations on the ditches 
or acoquios ; apportion the number of laborers furiiishtMl by the proprietiOTs ; regulate 
them nccordiug to the qnantity of land to bo irrigated by each one ; distribute and 
ap[H>rtiou the water in the proportion to which each one is cntilltnl according to the 
Iiuid oiiUivated by him, taking into consideration the nature of the seed, crops, snd 
plitnts cultivateil. 

Skc. 'Z7, If any overseer of any pnblio ditch ot acequia shall willfnll.y neglect or 
refuse to fulfill liis duties, or conduct himself with impropriety or injustice, or take 
any iiivibe in money, properly, or othurwisi', he nil all be liued for each of such offi-naea 
in a sum not e.\ceeiiing S^, to be recovered before any justice of the iwaoo in the 
county, ouo-half the sam to b« paid to the county and the other half to the person 
briugin|;auit; and on a sououd conviction may be roiuovudfrom hisofHce on petition 
of two-thirds of the proprietors of the land irrieat«d. 

Skc. 2B. In all cases of removal the jnstioe of the peace shall order a new election 
to fill thu vacancy occasionod by it. 

Sec. 'JD. Tho pay and other perquisites of the ovursoors shall be dotormiued by a 
minority of the owners of the land irrigated by the ditch or »uei|iiia. 
SRC. ;ll>. In acequias of oxtonded irrigation, and where the lauds which they irrl- 
ate are unequal, and some persons bavo at oiico several sections and parts in other 
ncliona, there shall be elected a chief major-domo, an assistant major-domo, and 
liree iicequia commissioners. The duties of the commissioners shall be to resulnt« 
he number of laborers for the respective acec[ui:w for which they have been elected, 
hat shall be furnished by each owner or tonuut of irrigable lands to be irrigateil. 
hoiild it bo necessary, or should any throe iiersons, owners, or tenants require it, 
he commissioners shall measure the lauds in order to better apportion tho number 
f hiborors that each owner or tenant shall supply for the cleaning up of the acequias, 
ud for any subsequent work which public necessity may demand during the year, 
lie care of which is charged to the m^or-<lomos and asaistant major-domos, the chief 
i^or-dorao being always the superior officer; and be, with his aasistant, shall take 
arc that the acequias shall bo kept running in all their vigor from the time the 
rater is firaC let in after cleaning until the crops no longer require it. 
Skc. :n. Whenever a list hua boou made by tho iMiequia uommissiouora, as provided 
LI tllii furogoiug aectiun, at any of the oueqiiiaa, or by any major-domn and his assist- 
nt, where commissioners are not elected, another Hat shall be made and delivered bi 
he juatiue uf the peace, who shall record it for the reference of all interested parties 
nd in order that the work may be bo ordered. 

Skc. 32. The chief m;ijurH-donio of all the acequias shall be the receivers and 
isbiiraors of all the lines resultinu from their respective acequias, and on tlie teuth 
f October in each year they shall give an account to the justices of the peace of 
heir precincts of the fines received and the manner in which they have iliabursail 
,ny part of them. 
Site. 'Xi. Should the commissioners be charged with tho duty of measuring the 
»nilH, thoy shall bo paid at the rate of two dollars per dioin during the time thny 
lay lie so occupied, which sum shall be paid from the respective funds belonging to 

Skc. 'ii. In the elections every owner or tenant of irrigable lands irrigated by any 
f tho acisqnias shall be entitled to vote and 1>B voted for. The persona receiving the 
iroatrst number of votes shall be declared elet't^l to their respective offices, nnd 
h;ill receive a certificate of the same from their respective justices of (he peace. All 
uvh eloclioiis shull be held from and after the year eighteen hundred and eighty-oue, 
>n the first Monday of January in each year. 

Sbc. 3r>. All persons interostod in a common ditch or acequia, he they owners ot 
essee-4, shall labor thereon in pm^iortioa to their land. 
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1 public ditchea or aceqnias, 

Skc. 37. EiMsh proprietor Bhall furDiah tbe namber of laborers required by the over- 
seer, nt tbe time and place be ma; deaiguate nod for the time he ma; deem aeoegsor;. 

Sec, 38, If a proprietor of land irrigated b; an; Bach ditch or aceqaia Bhall ne- 
glect or refuse to f oinieh the number of laborera required by the overBear after liav- 
lug been legallv notified, be shall be fined for each oSenae ia a aum iiot exceediog- 
ten dollars toi the beuefit of tbe ditob or aceqaia, and tbe overseer ebali be a ooiupe- 
tent tritnesa to proys tbe offense. 

Si'.c. 3!). If an; person sball in an; manner obstruct, interfere with, or dietnrb 
aD; of the ditches or ocequias, or use the water therefrom irithonl the consent of the 
overseer during tbe time of caltivatioo, he shall pay for each offense a sura not es- 
cueding ten dollars and all duiuaguH that ma; have accmed to the injnred parties, 
aud if the person or personti ate iiuable to pay the line and damages they snal) be 
sentenced to fifteen days' labor on public works. 

Sec. 40. All overseers of ditches ehaU see that the water currents run so that no 
injur; may result to the proprietors of lands or tenements or to the public oonven- 
ieace; and in case danger is anywhere threatened by the ditches, either from ' in- 
crease of water or by inundation, from nhich damage might result, the overseers 
are inquired, if the damage might result to bnt one precinct, to report the danger 
to the justice of the peace, and if to two or luore, to the probate Judge of the count;, 

Skc, 41, The probate judge, or the justice of the peace, shall appoint three snit- 
able persons to raalie an examination, and if thev shall sustain the report made by 
the o\erseer the probate judge or tbe justice of the peace shall order alt persons 
owuiugreal estate within the limits cousiderod in danger to meet together, and, nu- 
der direction of the overseer or some other person appoiuteil, set about the preven- 
tion of ilamagps b; tlie construction of breakwaters, barriers, or any other work 
deemed advisable as a means of a averting the threatened injury: Prontded, That 
the labor shall be performed in propi>rtion to the property of each person interested 
'i the same. 



Sec. 4-i. In all cases whore it becomes necessars to take any of the steps mentioned, 
the person in charge shall direct tbe labor, ncitlfj the parties interested of the num- 
ber of laborers to be furuished and the part of the work assigned to such partiet 



8[>uctivel;, and informing them of tbe place where work shall commence and the day 
appointed for commenoiug it: Provideil, That if after receiving tbe notice ao; person 
or persons shall fail to comply, tiie person in charge may report to the judge or jus- 
tice liy whom he was appointed who shall cause the delinquent to appear, and fine 
'■ " ~it less than live dollars. 



Sec. 4:1. Every person being a tiller of irrigated lauds, who shall have commenced 

the iicrformance of h' .-.!-_ . ... _ _...>■ .. . . > . .. 

b« obligated t< 



the iicrforniance of his part in the common labui 



Sbc. 44. If any owners or lesseesoflands shall attempt to abandon their co-laborers 
without complying with seotiona forty-five andforty-six. they shall each pay aflueof 
not less than five dollars, nor more than ten dollars. 

Sec. 45. If any person having his fields on the upperportlon of anaceqnia, having 
reached such fields, shall propose for any cause orcanaes, reason or pretext, to aban- 
dun Uia co-lahurers, or to withdraw hia quota of laborers, he ahall not be permitted 
so tiO do until the completion of the cleansing of the aceqaia: Provided, That touching 
the repairs and excavations to be made, the proper proportion of labor shall he fur- 
nisUeil b; the uwaers, and the mi^ors-domo shall superintend the work as heretofore 
provided. If in any aceqiiiaK already constructed there shall be included an; dikes 
aud dauis which may have been destroyed, and the parties interested in such dikes 
and dams shall have agreed or contracted to work on the aceqaia, the; shall remain 
uud fulfill their engagements. 

Snc. 46. As in the excavation of such acequias, and in thefirst cleansing of some of 
them, the work sometimes contiunes fur tbirt; days, moreorless, the different majors- 
dome shall take into consideration the small amouut of land tilled by some, and shall 
not compel these to furnish as much labor as i" reignired of those having larger int«r- 

Sbg. 47. Every owner ortenant of irrigable lands, irrigated by any of the acequias, 
shall be compelled to hold at all times during the uperations of any acequia to which 
they Imlong, thenurajjer of laborers to them assigned, at the disposal and order of 
llie majof-ilomuof such aceqaia,or his assistant, and it shall uot be legal for an; owner 
or leuaDt of irrigable lands, to absent himself for a time exceeding three days witb- 
oiii. informing the chief major-domo in regard to tbe persons remaining in hte stead, 
and be shall present tliem, so that in his presence they uiay assume the responsibilities 
during tbe time of bis absence. All the responsibilities of the absuntce.s shall fall on 
the substitutes, and nu other |>er8ons shall be admitted as subatitatea. And if any 
owner or tenant of irrigable lands sball absent himself from tbe precinct during th^ 
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time the oceqaias are in ojHiTHtion, witbant complying; wicli the duty imposed upon 
' hiu, be shalt beGiiles I'liyiu^ tbu peuulr'y lixed by the iiiajor-dnoio, bu reBpuusible for 
Bu amonnt equal to the value of the Inbnr due at a Juat and common eHtiniati» per 
. diem for tbe time be wan absent and Tor the number of labnTem that may have beon 
aaaigned to him. Nor Bhall any proi>rietnr, on aucouut of hjvinij routed his lunds 
reserA'ing a part for himself, bo exem^ited from irorking on tho aooiiuia at an; time 
of the work. 

SBC. 48. TJiiB aectiuQ relates to the penaltieH for failure to perform vork due ou an 
acoquia, the diBbutsoment of tbe sums collected as fines, etc. 

Sec. 49. All curreuts aDd souious of water, nuch as springx, rivers, ditolies flowing 
from natural sources, shall be aud they are by this act declared free, in order that 
all persons traveliuK shall have tbe rit;bt to take water tberelrom for their own nan 
and that of the animals under tbeit churge; but tho word traveler shall not in any 
manner extend to persoue who travel with a lar<re number of animals; snch personx 
shall uot nse tbe water of any spriu}; beUmsing to any iudividnal, withoat haviug 
first obtained the consent of tbe owner. Aua if any person in transit or traveling;, 
at the time of using any of tho water men tioned, shall cause any ii^ury to thefiokls. 
to lands under crop, or to other pruiwrty of any persou, be shall pay to the ii^ure<l 
party all dauiOECS that may have been done: Frorided, farllitT. That this actsliull in 
DO manner apply to wells: Procided, further. That tliis act shall not be applieable to 

Condsor reserv<)irsof water that persons may construct for their own proper uae and 
enefit, and uo person under pretext of title to thesoitrces, springs, rivers, or ditches, 
shjil have the right to embarrassor binder, or molest any tcaueientperBuaortreurulut' 
in or at tbu time of taking the water fur his proper use and giving water to bia 
BuimalB. 

Sec. .M). Hereafter, if auy person or peraousahall embarrass, hinder, and molest nny 
person or persons at the tiiue tlioy may wish to take water for their aiiiuials, and 
shall claim or demand any compeuaation for the uae of the same, tho person or per- 
sons so offendiutt shall bo fined not kss than twenty-five dollars, nor more than fafty 
dollars, and shall be liable to pay all the damages caused to the person hindered. 

Src. ^1. Every person wlio shall foul the water of any strnaiu, or throw lulo any 
ditch, river, or spring of flowing water auy dead or pestiferous animal or other filth, 
dirty vessels, or other impuritiua that mii;ht injure tne general health of the inhabit- 
ants of any town or settlement, ahall be fined uot less than one dollariior more than 
tea dollar's. 
Sec. 52. The lu^or-domoaof the ditches, and the commissioneiHof tbe same, sball 



on their shores, are and shall be free to tbe citizens; and each one shall have povrer 
to collect salt on any oooaMion free from molestation or disturbance. If any person 
OF persons shall prevent, or attempt to prevent, any other persou or persona from 
},MtberioK salt, or going for or returning with it, or if any perKous shall arm or em- 
bo<]y themselves for auy or either of the above jini'poaea, or shall molest, disturb hin- 
der, or aunoy any person or persons while gathering salt, or going to or retni ning 
from auy salt lake, or shall interfere with the salt gathered, or the animals, oarta, or 
wagons, or any other ciinvenienoe uned in its carriage, shall be guilty of feloDy, and 
shall be punished by confinement in the county jait or Territorial priaon not less tilun 
two nor more than seven years, nor be lined not less than one thousand dollars. 

Sec. I'lUSi. The difierent commnnities or Pueblos of Iruliana residing within our 
settlcmeula shall be sul>ject to render their services in working tho acequias aud high- 
ways in which tliey have the common use of tbe water of said accquias with tli« im- 
mediate citizens to their Pueblos, and oujuy at the same time the benefit and cominer- 
eial trafiio : Provided, That in such service they shall bo entirely subject to the laws 
uow in force on both branches of roads and ocuqnias. 

In iiddilion to the foregoing there prevails amoug the Pueblo Indians of New ;Mox- 
ico tbecuHtoni of aniinally electing a major-domo by all interested. He has control 
over the distributiou of the water and calls out tbe help required for repairs, etc., 
mueh in tbe same uiuuuur as practiced among tho Mexicans. 

TEXAS IKKIQATION LAW. 

CHAP. 88.— [». H. B. No. 29l),| An act to enoonrage irri|*tinu, and to proiide Bir tbo acqalsitioo of 

the right 1o th<9 nwi uf waur, and (ur the conetrnvtlan and malntenauaB or oanala, dlMhea, Buiuea. 

rKsurToii-s, and wuIIk fur IrriiiatiaD, and for mining, miliinv, and atoekiaialng In the arid districts 

of Toiaa. 

Srution I. That the on appropriated waters of every river or natural stream within 
tbe acid portions of the (State of Texas, in which, by reason of the insnCBcient rain- 
full, irrigation is necossiiry for agricnltural purposes, may be diverted fromitauatiiral 
ohaunel for irrigation, domestic, and other beneficial uses : I'rocxded, That said water 
ahall not be diverted so as to deprive any person who olaima, owns, or bolda a poaees- 
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aor; right or title tu any land lying along tbe bauL or Diargin of any river oc oatDral 
ati'cam of the dbo of the water thereof for his own doinestic nse. 
"^BC. 2. That the unapiiropiiated waters of every river or natural atream within th« 
nr.iil portUina of the State, as ttescnbed in the pivveiliiig i«oelit)ii of tliix net, are htrehy 
dei'.laroil to be the property of the publto, and may be acqatrud by appropriation for 
the itaen and purposes aa hereinafter provided. 

Sec. 3. Thu appropriation must be for the parpose named iu this aot, and when 
the uppropriator, or Lis succeasur In interttst, ceaiieii to use it for such purposes tbe 

Sec. 4, As between appro priatcrs, the one first in time is the one first iu right to 
Bitch quantity of the water only as in reasnnably Hutlluieut and necessary tu irrigate the 
Imul Hnsceutible ol irri(;ation on either side of ditch or canal. 

Src. r>. Every pitrijoii, corporation, or aaxociation of pereooB which haTeconHtmctml 
or may hereafter couotruot any ditch, canal, or reuervoir. for the purposes uauioU ia 
thin act, and takins water from any natural stieaiii, shall, wilhiu ninety day x after 
tills act goes into unect, or within ninety days after the cum men cement of sncli cao- 
atnictlon, file and cause to be recorded in the oflioe of tbe county clerk of the oonut.v 
where tbe head gate of anoh ditch or canal luay be situated, ur to which said county 
may be attached for judicial purposes, iu u well-boniid book to he kept by said dork 
for that purpose, a sworn statement in writing, ehowini; (he name of sni:h ditch or. 
canal, the point at which the head gate thereof is sitnaied, the size of the ditch or 
canitlin width and depth, and the carrying capacity thereof incubio feet per second of 
time, the uame of said stream from which said water is taken, the time when the work 
was commenced, anil the uame of the owners or owner thei'eof, together with a map 
allowing the route of said ditch or canal. 

8bc. 6. Within ninety days nest after the filing of said statement, the party claim- 
ing theright Ifl appropriate the water shall begin the actual conHtruotiou of the pro- 
posed ditch, caual, or reservoir, and shall prosecute the work thereon diliguutly aud 
CDutiunoDsly to completioii. 

Sac. 7. "Camptetion," as used in the preceding section, is hereby defined to be the. 
coiidncting of the water in the main canal to the place nf intended use. 

Sec. S. By compliance with the preceding provisions of this act tbe claimant's 
right tu the use of the water relates back to the time when the work of excavation 
or construction was commenced on said proposed ditcli, canal, or rcsiirvoir ; I'raeided. 
That a failnru to file said statement sliall in no wise work a forfeiti 
fore acquired righls, nor 
from establishing such ri^ 

Sec. 9. When any person, corporation, nr assoctatiou of persons, hy compliance 
with the preceding provisions of this act, shall become (^ulltled to (he use of the 
waters in any river or stream, it shall thereafter be unlawful for any other person, 
corporation, or association of persons, except for domestic nse by any one entitleil 
thereto, to so divert the flow of water in said riviir or stream in such manner and to 
the extent nf depriving said persoD, corporation, or association of petsonsiu priority 
of the use of tbe water to which they may be so untitled. 

8ec. 10. Uorporatious may be formed and chartered under the proviaioqs of this oot. 
and of the general incorporation laws of the Slate of Texas, for the pnrrKisoof ccni- 
structiug, maintaiaing, and operating canals, ditches, fiumes, feeders, laterals, reser- 
Tuirs, and wells, and of conducting, transferring, and furnishing water to all persons 
entitled to the same, for irrigation and domestic uses, and for thu parpose of bnildiog 
storage reservoirs for the collection and storage of water for the uses before menT 
tioiiud, and for mining. milling, and stock'Tnisiug. All persons who own or hold a 
possessory right or title to land adjoining or contiguous to any canal, diteh, tiuioe, 
or lateral, constructed aod maintained under the provisions of this act, and who shall 
have secnred a right to the use of water in said caua1, ditch, lluiiie,or lateral, shall 
lie entitled. to be supplied from such canal, ditih, finme, or lateral n-ith water for 
irrigation of such land and domentio uses; Provided, The party Horntitlud shall first 
make available his eulil land for i^ricultnral or grazing purposes, and shall provide 
cisterns, wells, or storage reservoirs for water for doiueetic purposes. 

Sue. 11. All corporations and associations formed for the purposes of itrigiitinn aa 
provided in this act, are hereby grant ed the right of way, not toexcopd one hundi-ed 
fret in width, overall public, university, echoid, and asylum lands of the State, with 
the use of the rock, gravel, and timber on the right of way, for construction pur- 
poses, and may obtain the right of way over private lands by contract. Any such 
corporation may also obtain the right of way over private lands by condemnation by 
causing the damages for any private property appropriated hy such corporations or 
asHDciations to be assessed and paid fur as provideil in cases of railroads. 

Sec. I'i. All surplus water not used or disposed of, as provided for in tbe preced- 
ing sections of this act, shall be conducted back to the stream from which it was 
taken. And all water sold or disposed of may bo measured ia inches, feet, or frac- 
tional portion of the whole supply, or distributed hy the hour or acre system. But 
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aoy person, cnrporatiou, or asaociatioD of p«rHouB sIibII fumiBti water in tbe wtty and 
milliner Darned in the contract or certiAuute inxned to tLe piirchaaera of said water, so 
long as wat«r TeiuainR nnsold intheditoh: Provided, That the commisBioner of agri- 
cultare, iuaurauce, ataUeucs, and history shall make a report to the legialatiite at its 
next regular sesaiuii, and at each regular seas ion thereafter, as to the ciOst and expense 
attending the oongtr;ictiou and maintenance of eanala, ditches, flumes, feeders, and 
wells for irrigation in varions parts of the State, and accompany the same with a 
statement of the oharsea made for the nsea of water by oanal, ditch, and well com- 
panies, and the legis^tare shall, at snch times as it deems proper, either by direct 
legislation or by the creation of a commissioner or water inspector nr inspectors, with 
fall delegatcii power, oootiol and regnlate the quantity of water wbieli may be di- 
verted by any crater company or iudividnal, when and in the mauucr in which it 
may be diverted, and may establish and. enforce all such reasonable rules and regala- 
tions necessary and proper governing and oonttolliug sQcb corporations and water 
oonstrDction companies aod peisons operating nuder the provisions of this act, and 
may also control, regulate, change, and dx the charges for the ose of water made by 
sacn ditch, canal, and well companies. 

Sec. 13. All said per^jos, corpora! Iods, and associations shall have the right to 
ran along or across all mads and highways necessary in the construction of their 
worV, and shall at all snch crossings oonstruot and maintain necessary bridges for 
the accommndation of the public, and shall not affect or impair the nsefulDess or 
condition of said road or higbway. 

Sec. 14. Any person who shall willfnlly or through gross negligence injure any irri* 
gating canal or its appurtenances, wells, or reservoirs, or who shall waste the water 
ttiereof, ur shall take the water therefrom without authority shall he deemed guilty 
of a misdemeanor, anil for each offense shall be liable to a fine not exoeedliig five 
hundred dollars- 
Sac. 15. Any corporation created and organized nnder the provisions of the gen- 
eral laws of this 8tate or the provisions of this act for the purpose of irrigation sball 
have the power to acq^uire lands by voluntary donation or purchase or in payment of 
stock or water rights, and to hold and dispose of all snch lands and other property, 
and to borrow money for the constrnction, maintenance, and operation of its canals, 
ditches, flumes, feeders, reservoirs, and wells, and may issue bonds and mortgage its 
cur;)orat« property and franchises to secure the payment of any debt contracted for 
the same ; I'rotided, All lands acquired by said corporation, except snch an are used 
for the construction, maintenance, and operation of said canals, ditches, laterals, 
feeders, reservoirs, and wells shall be alienated within twenty yeaia from the date of 
acquiring said lands or be subject to judicial forfeiture. 

Sue lo. All laws and parts of laws in conflict with the provwons of this act are 
hereby repealed. 

Src. 17. Whereas it is necessary that irrigating canals shonld be built at once to 
aflbnl water for irrigational purposes for the present year; therefore an eme^ency 
exists, and an imperativs public necessity demands the suspension of the constitu- 
tional rule which requires a bill to be read on three several days, and that this act 
take effect and be in force from and after ite passage. 

CHAPTER KEOUI^ITNa THE MODE OF IBBIOATIOH. 

Art. 3982. TUe commissioners' court are authorized to order, reflate, and control 
the time, mode, and manner of ejecting, repairing, cleaning, guarding, and protecting 
the dama, ditclies, roads, and bridges belonging to any irrigation farms and property 
and tbefencesorother like protection in and aronndsaeh farms: Provided, That sue li 
faniiH, dams, ditcUes, and fences be owned conjointly by two or more different per- 
HODS : And prooided further. That tbe same be situated outside of a corporation hav- 
ing jurisdiction thereof. 

Akt. 298.'), Said courte shall have power to establish all needM police regulations 
for the government and control of irrigation farms and property, and said courts 
may assess and collect ^nes for breaches of any regulations established by them or by 
the Joint owners of such farms and property, orreongaized by said court as consistent 
with ancient usage and the law of the State; said courta may order meetings of joint 
owners for the election of commissioners and oMicr officers, and for the consideration 
of any of their other interests, or the said court may proceed and elect said officers, 
and may regulate the light of way, the stoppage and passage of the water, and the 
right distribntiou of the shares of said water; they may forbid the running of stock 
at large ou the common farm; they may fine for taking water ont of turn and far 
carelessness and wantonness in overflowing roads and neighboring lands, and gen- 
erally they may do or cause to be done what they consider just and needful or bene- 
ficial to ihe jointrowners. 

Art. 2984. If any ownerof asuerieorsubdivision lot in said farm shall fail or rethse 
to do or pay his proportion of labor and expense in and on any dam, ditches, feneeit 
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briilgee, or otUer needful appurtei maces to- each irrigation rarms, the cotnmlmloiiera' 
court may tcaiie aaiil suerle: Prorided, That nnch leMine sliali lie at pQblio outcry, 
aft«r ten ur uiore liayn of ilu« pnbliu uotice ; anil to the parson biddiog tlie sborteet 
term, not lo exceed lour years, wbosLall give good security to discharge &ith fully all 
such cliarp;e and work. 

AuT. 2905. Upon the application of the owners of any suitable lands and water and 
theai '" ■'- ■ ■■ '^' ■ ■■ - 



by decree to license and permit any suoli onners to proceed and dam the water and 
to ditch, fence, and irrigate their landa; Priroided. That joint owners of all irrigation 
farms shall be liable for damages done to the public or to any person by reason of the 
overflow of such irrigation water; snit to be bronght against the pereoD occasioning 
the injury or in snoh ether way as may be sanctioned by said conrt. 

AitT. SDHG. U, in the establishment of any newproject of irrigatioa or the extension 
thereof, the comtniasioners' conrt deem it of snfDcient importance to order a dam or 
ditch to lie made on the lands of any person refnsing to consent thereto, the said 
court, aft«r giving snch person actual notice iif writing and full hearing and coniid- 
erAtiou of his objections, may decree the making of the same and shall depute two or 
more discreet and disinterested freeholders of the vioinage to arbitrate and fix the 
amount of damage permanently sustained by such person, which shall, by that or 
another sach commission, be levied upon and paid njrthwith by the applicants for 
snoh irrigation project in the ratio of the intercptt and several shares of the said ap- 
pticuuts and joint owners, and the said courts may, after like personal notice to par- 
ties interested, order the mnltiplication or eitensiun of any ditobes for irrigation, 
and of irrigation, and of irrigation farnie at and below, or at the sides of other such 
properly, when it shall be the duty of snch conrt to proceed and assess all just tines 
aad equitable damages, and to flx and direct the rate and amount and kind of work, 
labor, and tax to be paid by any of snch applicants and others, according to their 



after due mature bearing and consideration, Co decree the discontinuance, and they 
shall proceed and break op and discontinue all such dams, ditches, and irrigation, 
whether the same have been heretofore ever so long in existence or may hereafter be 
started. 

Akt. 2996. All corporations for irrigration or nayigation are hereby granted the 
right of way, not to exceed one hnndred feet in width, over all public, university, 
school, and asylum lands, with use of necessary ruck, gravel, and timber for con- 
struction purposes, and may attain the right of way over private lands by contract, 
or the damai^os for any private appropriated by snch corporations shall be assesBed 
and paid for as provided for in cases of r.iilroads. 

Art. 3000. Whenever any canal or ditch for irrigation shall be constructed under 
the provisions of this chapter, all peri^ons owning lands Mljaoent lo and irrigable 
&om said canal or ditch, shall have the right to use the water of said canal or ditoh, 
under such regulations as may be prescribed by law or by the commisuoners' court 
of the county where such lands are situated. 

UTAH lEBlGATION LAWS. 



Sec. 492. Whenever, by priority of possession, rights to the use of water for min- 
ing, agriculture, manufacturing, or other purposes, have vested and accrued, and 
till! same are recojpized and acknowledged by the local customs, laws, and the de- 
cisions of courts, the possessors aud owners of such vested rights shall be maintained 
and protected in the same; and the right of way for the construction of ditches and 
canals tot the purposes herein specified is acknowledged and conflrmed ; but when- 
ever any person, in the construction of any ditch or canal, injures or damages the 
poHSBssion of any settlor on the public domain, the party committing snoh injury or 
damage shall be liable to the party injured for such injury or damage. 

Sbc. 493. All pateuts grantud, or pre-emption or homesteads allowed, shall be aiib- 
ject to any vested and accrued water right, or rights to ditches and reservoirs used 
in connection wiih such water rights, as may have been acquired under or recognized 
by tho preceding section. 

Src, 4'24. The right to the use of water for the reclamation of desert lands, in ac- 
cordance with the provisions of an act approved Match tliird, eighteen hundred and 
seventy -seven, shall depend npon bona fide prior appropriation ; and such right shall 
not exceed the amount of water actually appropriate!!, and necessarily used for the 
purpose of irrigatiou and rocluination ; and alt surplus water over and above suoh 
actual appropriation and use, together with the water of lakes, rivers, and other 
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Src. 425. All iiuvit;»1il« rivetit, witliin tlu^ Territory oocnpied l>y the piiblio lands, 
■liall reiimin nnil tw iltitiiiiod public hitchwuya ; and in all eaoea where the opposite 
hanks of any Btreams not navigable belong to difl'ureut pen»oiis, the strewn and the 
bed Ihuretif sliall Iwcomu coinnioii to both. 

SbO. S77ri. s 1. The iieli;ctiiiHU of the (wtveral counties of this Territory are hereby 
created ex olHi^io water uoninjlasiunera for their ruttpective ooantiee, whose powers 
aud duties sliiill he to iijiik<'. or vanse to be luade^ and recorded, saoh obserratJoii^, 
ttota time to time, as they may deem neceBsary, of the quantity and flow of wat«r in 
the natural sources of supply, and to determine, as near as may be, the average flow 
thereof at any seaiiou of the year, and ti> receive, bear, and determine all claims to 
the nse of water, aud on the receipt of satisfactory proof of any right to the nee of 
water having vested, to issue to the person owning such right a certiflcate therefor 
for recording, and to generally oversee, in person, or by aganta appointed by them, 
the distribution of water within their resiiectire oousties, from natural sonroes of 
supply, to all the corporations or perHOns having joint' rights In and to any natural 
source of supply, and to fairly ilistribute, aocordiiig to the nature and extent of 
recorded rights, and luMarAUig to law, to each of said corporationa or persons their 
several portions of such water; and iu oaae of diapute between any of snofa per- 
sons or corporations as to tile nature or extent of their rights to the ii»b of water or 
right of way, or damages therefor, of any one or more of such persons or oorporations, 
tohear and decide npon all such disputed rights, and to lile a cop^ of their findings 
and deciaious as to such rights veith the oonnty reoorder, and to distilbnte the water 
ocooTdiQg to snch fludiugs or decision, unless otherwise ordered by a court of compe- 
tent Juried ictiou. 

8bc. 2776. sQ. Incases where persons, or corporations, nse water in diffwentconnties 
from the same natural «ouroe of supply, the water commissioners of eaeh of said 
counties shall unite iif appointing, either from among their number or otherwise, am 
they may iletermine, a board of reference of not less than three competent pei^ns, to 
hear and decide all disputes iu regard to water rights in and to snch natural source 
of supply, and they shall lile a copy of their decision with the county recorders of 
each of said counties; said water commissioners and members of the board of refer- 
ence shall each, respectively, have power toadminiul«r oaths, and if any person who 
may be duly sworn in any matter in relation to the nature, extent, or exercise of any 
right or duty under any of the provisions of this act, shall falsely swear, such person 
shall be deeme<l guilty of perjury. 

Src. 2777. s 3. The certificate of the water commissioners shall state generally the 
nature and extent of the right to use water of the person, or corporation, to whom it 
is issued, and must be filed. with the county recorder for teonrding. 

Sec. 37714. s 4. It shall be the duty of the county recorder of each county, upon 
any certificate uf water commiesiouers being filed In his office, as preaorihed oj this 
act, and ai>on any findings or dHcisionsof any com mi salon era, or board of reference, 
as to the extent <rfany snch rights, and upon payment of tbe fees allowed by law fbr 
such service, to record, in a lionk, or books, to be kept by him for such purposes, all 
such certificates, findings, and decisions, whiob said lecord shall be deemed to Impart 
notice to all persons whomsoever of the contents thereof, and shall be prima facie 
evidence of the existence and verity of the facts therein recited. 

&BC. 3779. s 5. No person, or corporation, shall maintain any smt, at law or in 
equity, for the determination of the existence or extent of any right, or rights, to 
the nse of water in this Territory, until after the decision of the proper county oom- 
miaslouers, or of the proper board of reference, as tlie case may be, unless said ooip- 
misHionore, or board, shall fail and neglect to hear and decide such person's claim of 
right to nse of water for more thnn three months after snch person may have pre- 
sented. In writing, his claim, or claims, and evidence in support thereof; for adjudi- 
cation: PTOviiei, Thisscc^on shall not be construed to aSect or impair tbeanttto^ty. 
or jnrisdictjon of any court in the issnance of a temporary injunction or restraining 
order in such coses, or to abridge the right of any person aggrieved by any snon 
decision to maintain any lawful suit, of appeal, after such decision may have bMD 

Skc, 3780. a 6. A tight to the nse of water for any useful purposes, snch as for 
domestic purposes, irrl';atiug lands, propelling machiuery, washing and sluioinK- 
ores, and other like purpoKca, is hereby rvcngnized and acknowledged to have vested 
and accrued, as a primary right, to tbe extent of, and reasonable necessity for iwA). 
nse thereof, niider any of the following circnmstafces: 

'' 1. Whenever any person or persons shall have taken, diverted, and used any of the 
nn appropriated wat>er of any natural stream, water-course, lake, or spring, or other 
natural source of snpply. 

2. Whenever any person or persons shall have had the open, l 
nipted, aud uontiinuoiu use of water for » period of seven yean. 
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Sbc. 37g|. 3 7. A. secondary ri|;lit to tlie iiho of water for auy of said piirpases is 
hereb; Tecogoized anO avkuowledged to havu veste<l and accraed (eubject to theper- 
fact and ooutplete use of all |itnllcariiary i-iglita) lo ihe extent of aod leasouablo 
necesaity for such nne thereof, QDder luiy of tliu followiug cirouDistaDcea : 

1. Whenever the whole ol' the waters of auy uatural stream, wuter-oonrM, lake, ' 
ipring, or other Tistiiml snnrcn ofNiipply has lieeii taken, diverted, and used hj prior 
approttriators for a part, or parto, ul each year only ; and other persons have snbse- 
qoently appHtpriutud any part, or the whole, of snch water duriag an)' other part of 
sDch yekr, iach person shall be deemed to have a seoondary- right. 

3. Whenever, at the time of an niiiiaaal iuoroase of wat^r exceBdiDg seven years 
average flow ot'saoh water, at the same season of each year, all the water of euoh nv- 
erage flow theu being need by prior appro priatnrs, and oiher persons appropriate 
andnse snoh increase of water, anch persona shall be deemed to have acquired a 
secondary right. 

Sbc. 2783. S 8. A right to the nse of water may be measured by fractional parte of 
the whole scarce of snpply, or by snoh Aractional parts, with a hmitatiun as to peri- 
ods of time when used, or intended to be osed ; or it may be measured by cubic inches 
wilh a limitation as to periods ot time when need or intended to be used ; or it raay 
be measured by ciibio inchua with a limitation siiecifying theilepth. nidth, and cluc- 
hnation of the water at point of measurenient, and, if necessary, with a further limi- 
tation as to periods of time when used, or inteuded to be naed, and sueh rigbt may 
be app>irt«natit to the land upon which anch water is nsed, or it may be personal 
property, at the option of the rightful owner of such right, and a change of the place 
of use of water shall in no manner affect the validity of any person's right t^ use 
water, bnt no person shall change the place of use of water, to the damage of his co- 
ownera in aach right, wlthounjust compensation. 

SRC. 2783. sSI. A continuous neglect to keep in repair any means of diverting or 
conveying water, or a contindons failure to nse any right to water, for a period of 
seven years at any time after the passage of thia act, anall be held to he abandon- 
ment ami furleitiire of such right, and whenever hereafter a conveyance of any parcel 
of lanil is eieoiit«d, and a r'ght to the use of water haa been con tin uon sty exercised 
from the time of its first appropriatiou, in irrigating such laud, such right shall pass 
to the grantee of such conveyance; aud in cases where such right has l>een exer- 
cised in irrigal.iiig different parcels of land at difl'erunt times, »nch Heht shall pass to 
the grantee of any parcel of land on whicli such right was eicroiBennext preceding 
the time of the execution of any conveyance thereof; Bubjeot, however, in all cases 
to payment by the grantee of any such conveyance, of all amounts nnpaid on any aa- 
seasment then due npon any such right; Provided, Tliat in any of the caaea men- 
tioned in this section, any auch right to the nse of water, or any part thereof, may be ' 
reserved by ilie grantor ot any such coovByauce, by making such reservation in ex- 
press terms inserted in snch conveyance. 

Sue. ;n84. H II). All rights to the nee of water, and means of diverting water, shall 
be exempt from tasatioD, except for the purpose of regulating the use of (he exercise 
of such right in all cases where the laud or otberprop<<rty upon which the pertaining 
to such rights is assessable for taxation, bnt in making tbe asaeesment the assessor 
shall estimate the iocMased valne nf such land or other property, caused by tUe nse 
of such water. 

Sec. STSTi. s 11. It shall be the daty of all persons using water from any uatiira[ 
source of supply to provide suitable ditehes for conroying surplus water again into 
the natural cbannel, or other places of nse, to the satiafaction or approval of the ■ 
water commissioners ; and if, through neglect so to provide such ditehes, water is al- 
lowed t« form pools or marshes, or otherwise ran to waste, and If any person shall turn 
or use any water in a manner that damages the property of another, except when auch 
turning or nsing in the prudent, careful exercisa of snch person's lawful right to ho 
tuTu or uae, sncb person or persona so oifending shall be liable for damages to any 
aggrieved person entitled to the nse of water from the same source of anpply, aud the 
water comniiesi oners may, on application, or of their own motion, cause the water sn p- 
phr te lie diverted from snch offending party until anch waste ditches are provided. 

Sbc. 'iJBCi. a 1^. Whenever the terms mentioned in this section are employed in this 
act, they are employed in the sense hereinafter affixed to them, except when a dif- 
ferent sense plainly appears: 

1. The term " peraon," when applioable, includea "firm," " partnerahip," "Joint 
stock company," "association," and "corporation." 

'i. Words in the aingnlsr number may include the plural, and words in the maaou- 
llne may include tbe feminine. 

3. The term "continuous nse" includes use tor that part of each year necessary for 
tbe purpose mied for. 

Sbc. 3187. s 14. Whenever the waters of any natural source of supply are not auffl- 
cient for the service of all those having primary rights to the use of the aams, auoh 
water shall be distributed te each owner of snch rightin proportion to its extent, hut 
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those ueing the water for domeatio pnrpodea ahall have the prefeieDce over those 
olaiming for any othev piicpose, anil thorn using the water for irrigating lands shall 
have preference over those iiititt); the eame for any other purpose, except domestic 
piirpoaen: I'rorided, Such prefereiito Hball uut be eserchied to the injury of any vested 
rit;ht, without Jiitit romiienitatiou for such injury. 

Sbc. '27Hii, B 15. All pei'HOUH ithall have the right of way across and upou public, 
private, aud corporate lands, or other right of way, for the coDstciiction and repair 
of all ueceetutry reservoirs, dams, water-gates, canals, ditches, or flumes, other means 
of securing and conveying water <br any necessary public use, or tot drainage, upon 
payment of just compensation t^terefor, but such right of way shall in all cases be 
exercised In a manner not to nnnecesHarily impair the practical nee of any other right 
of way, highway, or public or private road, nor to unnecessarily injure any public or 
private property. 

.Sec. 'ii&i. s If). Whenever a majority of individuals owning several rights to the 
uae of water, and a Joint interest in the means of diverting or convoying such water, 
or who may desire to divert and use any unappropriated water, desire to organize 
thumselves into an association for the purposes of regolatiog the ai version and distri- 
bution of such water, they may organize into a corporation in the manner provided 
in "Ad act providing for incorporating aseociatious tor mining, manufacturing, com- 
ini-rcial, and other industrial pursuita," approved February IS, 1S70, and all amend- 
ments thei'eto, with power to levy iind collect all necessary asaessnientH, and the die- 
irihution of water to each stocli holder may be regarded as the payment of dividends, 
aud such corporation shall have perpetual snccessicin, unless dissolved by three years' 
non-QSB of its rights, or by a two-thirds majority vote of its members, at a meeting 
called for that purpose; in all cases of diesolotion, the property held by the corpora- 
tion shall revert to the members in proportion to their rights therein, or they may 
organize into an irrigation district, under "An act to incorporate irrigation compa- 
nies," approved January 20, IB5(;, as they may elect. 

THE LAWS RELATING TO TBB INCORPORATION OF IRRIOATION 



Sec. 240X el. Beit enacted, etc., Th^t upon the majority of the citizens of any 
county or part ibereof, representing to the connty conrL that more water is necessary, 
and. that there are streams or parts of etreauis unclaimed or unused, which, if bronght 
out of their natural channels and thrown upon tracts of land under cultivation, or to 
be put nuder cultivation, can be of value to the interests of agriculture, the connty 
court having jurisdiction may proceed to organize the connty, or part thereof, InlJi 
an Irrigaliiiu district ; and thereafter the land-holders of snch district shall bo 
equally eutitled to the use of the water in or to be bronght into such district, accord- 
iiig to (heir acknowledged rights : Frovidtd, 8 uch land- holders pay their proportion of 
the expense incurred in the construction and keeping in repair of the necessary 
canals, flumes, dams, or ditches 

Sbc. S404. s 2. The citizensof an irrigation district, when so organized for the pur- 
poses provided in the preceding section, may, in mass-meetii^g, proceed to the for- 
mation of a company, by electing, Ditiatv>c«, not Ices than three nor more than thirMen 
I trustees, a secretary, and a treasurer. Notice of the time, place, and object of said 
mass meeting shall be given by tiie clerk of the county court at least ten days pre- 
vious by advertising three times in some newspaper haviug general cironlation in the 
connty, and by posting up notices in three public places in the district. 

Sbc. '2405. s 3. It shall be the duty of the trustees so elected to locate the proposed 
canal or ditch, determine the amount and quality of the land to be beneiited thereby, 
to estimate the cost, including dams, flumes, looks, waste-weirs, and all the appur- 
tenances belonging thereto, the amount per acre of the percentage on taxable prop- 
erty which will be necessary to construct the same. 

Sbc. 2406. s 4. It shall then be the duty of the trustees to make a report to the 
connty court of the location and estimate provided for in section 3 of this act; also 
to call a meeting of the holders of the lands to be benefited by the proposed canal or 
ditch, at which a copy of said report sha.U be preeented, and tbe said land-boldera 
shall vote " yes" or " no " upon the following questions: 

1. Do you mutually agree to pay per acre, laud tas, to constmct the proposed 

canal or ditch f 

2. Do yon approve the action of the mass-meeting in the election of officersT 
Notice shall he given by the trustees at least ten days ptevioas to the time ap- 
pointed for «uch meeting, by advertising at least three times in some newspaper hav- 
ing'general cirenlation in the county, and by posting up notices in three public places 
in the district. Said advertisement and notice shall state distinctly the time and 
place aud object of snch meeting, and bosignedby a miyority of the trustees andtba 
secretary. Tbe voting at said meeting shall be by ballot, and the chairman and sec- 
retary of said meeting shall be tbe Judgeaud clerk of the election. A ballot-box shftll 
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be ptoviiled b; the truHteei;, uiid tuii:b vuter uball pi'csoDl. Lin bulloC lo tlio Judge at 
eleetiOD, who shall deposit it iu the box, and the clerk absll writ« the name of the 
TOter in a poll-list or book, which shall also be pruTitted by the trustees. No person 
shall be eotitled to vote at xaid meeting or flection unless he is a Innii-holiler in the 
diHtrict. Immectiat«l; after the close of the election the bitllots shall be openly 
cooutedby the jod^eaDd clork. assisted by two penons chosen by the vomers present. 
A certificate of the results of the election, signed by the persons who connted the 
votes, shall be forwarded at once to the clerk of the noimfy court l)r the jodgB of said. 
election. 

Skc. 2407. B 5. If npon. counting the votes it shall appear that two-thirds of the 
votes polled have been answered in the affirmative, then the tax so agreed upon shall 
be B law in the said irrigation district; and the Lax when collected shall be paid 
over to the treasurer of said company on bis order: Proeided, That not exceeding one- 
half of the tax so agreed upon shall be collected at one time, and the residue to be col- 
lected as the work progresses: Provided further. That if the first estimate prove in- 
snfficient. for the construction of the canal or ditch with its appurtenances, then ad- 
ditional taxes may be assessed in the same manner as hereinbefore provided nntil the < 
said canal or ditch is completed. 

»BC. ■■iiOS. h6. If less than two-thirds of the votes )iolled are answered in the affirm- 
ative, then all proceedings under this act shall be null and of noelfect: Frovidtd, That 
if there areobjeothms to the officersso elected by the mass-meetings, the electors may 
write other names on their tickets; the persons having the most votes to be declared 
elected, and it shall be the duty of the county clerk to notify each oflloers forthwith 
of their election, 

Sbc. 2400. a 7, Within twenty days after receiving such notice, tlie officers so 
elected shall file bonds iu the office of the clerk of the county court, conditioned for 
the faithful performance of their several duties ) the amount of such bonds to be de- 
clared by the county court having jurisdiction, 

Sec. S410. B 3. The term of officeof the first trustees, secretary, and treaHurersholI 
be till the next general election, and thereafter for two years, and until their suc- 
cessors are elected and tile bonds. 

Sec. 2411. B 9. All subsequent elections for determiuiiig tlie rate of tax shall be 
held annually on the first Monday in December, and for the election of company offi- 
cers, biennially, ou the same d;iy, at such time and place within the district as shiili 
be designated by the trustees, at which time the number of trustees may lie chiinged 
by a two-thirds vote to not loss than three nor more than thirteen. Notice of said 
election aholl be given and the election conducted and certillcates thereof returned, 
as provided in section t of this act, and the officers elected shall cive lionda oh pro- 
vided in section 7 of this act. The rate of tax determined at said elei^tion by a mo- 
{'ority vote shall be a law in said irrigation district, and shall constituto a iiemiauent 
ien on the interest of the tax-payer In said canal or <lltch and his right to the use of 
the water therein flowing from the day of assessment ; Provided, That no l,ax created 
or payable by this act shall be or create a lien npon the land. 

8rc. 2412. s 10. The trustees at their first meeting shall eli'Ct one of their nnniber 
president, and it shsll be their duty and they shall have power to till any vacancy 
which luay occur iu the bo;inl by death, change of resideuce, or otherwise; and the 
persons choseo for this purpose shall hold office until the next annual election. The 
trustees shall also have power to meet at such times and places as they may ileom 
expedient to make by-laws, rules, and regulations necessary to carry into etfuct the 
objects of the people; to np|u>iiit iigents, subordiiintcs, and officers, and employ such 
workmen as may be rwinisite ; to appoint assessors and collectors, or make agreement 
with the county assessors to assess and collect the tax, and notify collectors when 
ailditional installments of the tax will be needed ; to construct and complete said 
canals or ilitches, with all necessary appurtenances thereto ; to cause to be kept an 
account of ail receipts and disbursements, and to complete said canals and ditches, 
and Kettle all accounts of the same. Said trustees shall make an animal report of 
Iheir proceedings nnder this act to the county court on or before the lirst day of Feb- 
ruary, and shall file with the clerk of the county court a map of said irrigation diS' 
trice, showing the location and subdivision of land therein, and of the company's 
caniils and ditches. 

Seo. 24i:t. s 11. The trustees shall have power to sue and be sued, plead and beim- 
pli'aded, to have and to hold all such real estate and personal property as may be 
necessary to cunstnict the contemplated ditch or canal, including all appurtenances 
belonging tbeieto. 

Src. 2414. s 12. If any paH of the lands to be benefiled by (he pn>i>osed ditch or 
canal are not legally claimed, then such lands may bo appraised by the trustees and 
shall be held and the possession of them sold by the trustees, as opportunity may 
offer, and ilie estimated amount of the funds necessary to complete soch canal or 
ditch shall be decreased by the estimated value of such lands, previous to the levy 
and assessment of any tax. 
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Skc. mm. a 13. WbeTTi \liv Htifinran to bo tiiknu nut Tor irrigntion piirpoaen conie 
from rmiatipH otber Ibun thi> one in wbirh the iliatrkt. JH sit.iiiit«il, liiit whiTo there 
are no oxitttin^; cluinia ti> the wuIit iind wlioro mi individiial c>r«iitlleiiieut will bo in- 
Joreil Iherubj, l.hun Ihe (lowerof 8iiidirr1(;»1inn (IiHtrict in heruby extemled In Hutd 
oilier cuuutjr, insomucb as t»id exteiiaioii niity be nnceiwary for thfl conHtrnctl'iii or 
danifi til tnni t1)o nutors, aud dilchcH or uiiuuls witli ull ueueenary uiijiiirt.iinjiDccs as 
iiiuy be necesBary to iiouvoy the Hauio to wb«re it is to li» ased. 

Stc. 241IJ. a 14. WhrruluiiCH or panda in uulnral baaina haveoiitlets, or where such 
cuu bo inude by doiiiH ucroM bollnmi, Hncb lakes or ponds may be used ait i^servoini, 
to Btoi* -water lor luuda lying on lower Ipvelsj aud tl>e people of any irrigation dis- 
trict iiinj', tinder theVoviHiiins of tbis act, cotiHtrnct snrb artilirial ur use sncb natu- 
ral liasins lor irrifca;i(>n purposes: I'roi^ided, Tbo waters of sncb lukes or poiiilH ore' in 
no oano lo Imi raised, by dams orotherwise, so as to interfnle with ur tlamage uettlera 
u|Hii) llio uiUTKin tbereof. 

tjKC. tan. H ICi, Upon l.be conatnictiuii or partial oouatrnotiou of any canat, ditch, 
or nwervoir couteinpbited in IhiH act, they shall become thu property of tho icriga- 
tinu district ; and thcreaftor all fiin<bi neoei»i*ry for reiiairs upon Hiid canal, ditch, or 
rosuiviiir, an<l lor kneping tbo Hnme in oitler, or for alleriDg or enlarging tlie same, 
may lie levied by a tiix n)Hin Iho lands beuelited, the landholders in the district to 
vote upon the satno in llie nianner hetetiifore provided for in this act. And in ouse 
of any sudden oinergi-ncy, eaiised hy innudatinu or otherwise, said tmslees are 
hrrrliy uuthorln.^) and oinpunored to make sncb repairs, or take such nieaanres oa 
t^ey uiay deoiu ueeeHsary to preserve the canals, or ditches or other works of said 
uonipaiiy or district, aud for payuieut of the oxiienses so increased the trusl-ees are 
hereby autborized and empowered to levy a tux for the aeoessary lunonnt npon all 
the lands of said district beneBtcd by such canals or dilches, aiid said tax may be 
collected in the same manner and at the same time, if necessary, as provided for the 
collection of other tuxes in said district. 

SKC. >!4IM. s Iti. All property or money belonging to any irrigation district, in tbe 
bands of tbo trustees to lie exj>ended by them under the provisions of this ac.t, is 
berohy exempted from all city, county, aud Territorial taxes. 

tilta. 'HW. a 17. After any canal or tlitch dhall have been laid out under this act, 
or nuder any special charter where other provision has not been mode, the trnsteesor 
company may aKi'ee with the owuera of land through which it will pass for the pur- 
chase of so much thereof as may be neiiessary for uio making of the canal or ilitcb 
and tbe appurtenanees thereto belonging. 

Site. 21UU. s IS. In every case where the owner of the land so required sliall al>seut 
himself from the country, or shall not, from auy cause, he capable in law so to agree, 
or shall refuse to agri'C, or ask an exorbitant price, the value of such land and the 
damages to the owner thereof shall lie ascertained in tho following inauuer: 

1. The owner of or ulainiiiut to such land and the trustees may each select a referee, 
and in ciine of disagreement the two may select a third, and those referees shall pro- 
ceed todeteimiue tho value of the land under controversy, and assess the amount of 
damages, if any, which each owner of lauds or improvements has anstained, or will 
eitstain, in consequence of the canal or ditcb. 

2. Tbe appraisal, with a description of the land so appraised, shall be acknowl- 
edged by the referees signing it, before the clerk of the coanty court of the county 
in which the lands aie situated, and when so acknowledged it shall be filed in tbe 
said clerk's office within ten days after it shall have been made. In cose the occu- 
pant or claimant shall refuse or uogleot to select a referee as bereiu provided, the 
trustee may petition the district court of the district in which the land is sitnat^ 
fur the appointment of three or more oummissionors to condemn tho land and fix and 
determine the damages ; said commissioners to ho appointed upou such notice to tbe 
complainant or occupant as said court shall direct. Said commissioners shall report 
lo said court their award and determination for approval or disapproval. Tho mo- 
tion for approval of said award shall be heard on aunh notice as theoonrtdiall direct. , 

Skc. 34^1. B 19. The trustees, upon payment ti "" ' ' ■ - - 

sums ossesseit in the appraisal so made, or upo 

same shall bo refused, shall be entitled to euto_ „^ 

^raissl, and have and hold the same for the use and benefit of such irrigation district 

Skc. 2422. s 20. If on any parcel of the lands so described there shall he no peraoD 
then living authorized to receive payment for the damages assessed for such |iarcel, 
and such damages shult not have been lawfully demanded within teu days after the 
Glin^of such appraisal, tbe board of trustees may enter thereon without payment or 
teniler of such damages, hut subject to snch payment whenever the same shall be 
thereafter lawfully required, 

Sbc. 242:1. s 21. Auy person who, in violation of any right of any other person, or 
of said corjioratiou, willfully turns or uses the water, or any portion thereof, of said 
canal, ditch, or reservoir, except at a time or times when the use of such water has 



WJOMING WATER LAWS AND BIGHTS TTNDEB. 253 

beea duly distributed to socli pereon, or willfull; u»i!U,any groutur qiiautity of Hiich 
water than has been dniy (tiatribiit«d to him, or in any way ulianj^os tlie flow of water 
wlieu lawrnlly distributed for irrigation or other nsefal pnrpoaes, exc(]|)l wbea itiily 
authorised tomakHHuch change, or willfally or malicioauly breaks or injures any dam, 
canal, water-t^ate, ditub, or other means of tliverlin^ or oouvoyiu}; water for irrli;a- 
tion or otbor useful purpose, is guilty of a miBderaeaunr. 

Sec. 24S4. »'J3. All companies or districts organiEcd under the provisions of Ibis 
act shall bo liable for any damage which may occur by the breakage of iioy caual or 
ditch. Wheu any land in an irrigation district is benefited or damoged Uy the com- 
pany's canals or ditches, from soakage or other Incldentai caoae. and the owner of 
said land and the company can not agree as to the amount of the benetit or damage, 
the matter in dispnte, as well as thu qni^stion of iliimage tbronjih breakage, maj' lie 
referred and decided as provided in the preceding section of tbia act. No irrigation . 
company organized under the laws of this Territory shall be entitled to divert Ibe 
watoTs of any stream to the injury of any irrigation company or person holding a 
prior right to the use of said wators, and all cases of iliaputo arising from such uu- 
iawful di version may also be referred and decided us providc<l in seotioa lU of Ibis 

Sec. 24*25. s'i3. Nothing in this act shall be so construed as to interfere with Ibe 
right of the legislative assembly to repeal, altor, or amend the same at plo:isare. 

Sbc. 24^. H 24. That persons who have coustrncteil canals, ditches, or (lams, and 
taken out wat«r for irrigation purposes before the passage of this act to which this 
act is amendatory, are hereby authorized to organize under the proviniouH of said act. 
and to enjoy all the rights, powers, and privileges guarantied therein : Froti^ei, 
They shall proceed in the same manner as Is provided for the organization of new 
companies. 

Skc. 2427. s 35. Nothing in this act shall be so coustraed as to prevent an^ associa- 
tion of persons incorporating under the lawsof this Territory relating to private cor- 
porations for general purposes. 

WYOMING IKKIGATION LAWS. 

KIQHTS TO USB OF WATER AND UIGtIT OF WAY FOR UITCIIKB. 

Sec. 1317. All persons who claim, own, or hold a j-ossessory right or tillo In any 
land or parcel of land within the boundary of Wyoming Territory, when thaw ulaiius 
are on the bank, margin, or uoigbborhood of any stream of water, creek,' or tivim', 
shall be entitled to the use of the wator of said stream, creek, or river for the imr- 
poses of irrigation and making said claim available to the full extent of the soil for 
agricnltDral purposes. [C. L. 1876, ch, BTi, $ 1.] 

Sbc. 131S. When any person owning ulaims in snch locality has not sn&lcien( 
length of area exposed to said streams to obtain a sufficient fall of wator to irrig:bta 
bis land or his farm, or land used by him for agricultural purposes is too far rentnvad 
from said stream, and he has no water facilities on those lands he shall bo entitled 
to a right of way through the farms or tracts of land which lie between him and 
said stream, or the farms or tracts of land which lie above and below him, on said 
stream, for the pnrpiises hereinbefore stated : Provided, That, in the uunsiiiiclion, 
keeping up, and using any ditch through the lands ofaniitlier person, the person or 
persons constructing or using said ditch, or whose dut^ it shaU be to keep the same 
in repair, shall be liable to the person owning or claiming; such land for all damages 
accming to siicb person by reason of said construction, keeping up, and using suoli 
ditch. [C. L. 1876, cb. 65, } 2.] 

Sbc. 1319. Such ri^btof way shall extend only to a ditch, dike, or cutting sufficient 
for the purposes required. [C. L. Irt76,ch. (ifj, ^3.] 

Skc. 1320. Upon the refusal of the owneraot tractsof land, or lands throu;>h which 
said ditch is proiHised to run, to allow of its passage through their property, tho per- 
sons desirine to open such ditcb may present to the county commissioners of the 
county in which said lands are located, a. petition, signiid by the persou or personi 
describing with convenient accuracy the lands so required to be taken as aforesaid, 
setting forth the name or names of the owner or other person interested, and praying 
the appointment of three appraisers to ascertoin tho compensation to be madetosuoli 
owner or persons interested. Upon the receipt of said petition, the Siiid county oom- 
missioners shall give notice, at least thirty days prior to the appointment of sai<l 
appraisers, by public notice in a newspaper, when pnblished in the county, or by 
posting throe or more notices in three different places in said county, staling that 

snch appraisers will be appointed on the day of . [C. L. lB7t>, cb. Ii5, f 5. ] 

Sec. I'Kil. The said appraisers, before entering upon the duties of theirolSue, shall 
'"' ji . - -..^ . . . 1^ g^jjl j,pp,.ai,^[.,,^ 

y two of tnom, after 
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reviewiDg the iireuiineg, sball, without fear, favor, or p.irtinlity, ascertain and cer- 
tify the compeDBfttion nroper to bo made to said owner or persons intoresled, for the 
UuiIh to be taken or affected, an well as all tlaiiiafjos accruiug to tlie owner or yeraon 
intereated, in coneetineDce of the coDdemaation of Cb» saiue, takuu or inJtiHoiiBl,T af- 
luvtoil as Aforeaaid, makiu^ sucb deduction or allowanuu for leul beueliis tir advitci- 
t.a^e8 mbicli such owner or parties interested ma; derive from the const motion of said 
ilirch ur flume. Thej, or k nii^oriCy of them, shall aubscribe a crrlilicale i>f tbeir 
— 'd ascertainment and assessment, which shall lie recoriled in the county clerk's 



office of llie county in which said lands are situated, and upon the payment of the ct 
pensation (if any) the said peisoo or persons shall have the right of way lo conetrnct 
said ditcli or flume. [C. L. 1876,'ch. u5, } 6.1 

Skc. l^-i. All persons on the margin, tiank, ncighburbood, or precinct of any 
stream of water shall have the right and power to place upon the bank of said 
stream a wheel or other machine lor the purpose of raision water to the level re- 
quired for tbo purpose of irrigation, and the iiKhC uf way shall not be refusal by the 
owner of auy tract of laud upon which it is required, suhject, of course, to the like 
ii^<; Illations lut rei|Uir»d tbr ditches and laid down in the last preceding section. 
[C.L. IH7K,eh. BTi, J 7.] 

Site. VW.l. The owner or owners of any ditch for irnKation or other purposes shall 
carel'iiUy niaintuiu the umbaukments tbereof, so that the waters of such dit«h may 
not tlocHl ordama)^^ the premisoH of others. [C. L. 1876, ch. 61), 4 8.] 

ijRC. l:t'.i4. Notbinf( iu this clia|itor contained shall be so construed as lo impair 
tlio prior venteil n^hts of any mill or ditch owner, or other person, to use the waters 
ofauynuoh water coursn. [C. U 1671), £b. 65, (9.] - 

tiKU. 1U2G. Auy ditob company constructinK a ditch, or any individual having 
ditches for irrigation or for otbiT purposes, whenever the same be taken across any 
publichifrbway or public traveled road, sh.tll pn > a good substantial bridge (not less 
tbun fourteen feet in breadth) over such watercourse where it crosses said road. 
[C.L,i8rG,ch.r.r),iil] 

Skc 13^. Whuu any such ditch oi water-conrse shall be constructed aci-uss auy 
public traveled road, and not bridued within three days thereafter, it shall be lbs 
duty of the county cominissioneri of the county in which said ditch and roa<l are lo- 
cati-tl to put a bridge over 8ai<l ditch or water-course, of the diniensious specified in 
tho foregumg scctiim, and call upon the owner or owners of the said dilch or wutir- 
(uinrsK to pay tliu expenses of constructing sftid bridge, and if payment therefor be 
n>fii8t!il, a civil action mav lie maintained for the recovery of the some, together with 
all accruing costs. [C. L. 1676, ch. 65, 9 13.] 

HvAi. l:ili7. Uiwii therefliBal of the owner or owners of laud or lands tLrongb which 
auy |H>rson or persiiDs are desirous of constructini; any irrigatiou ditch or ditches, 
then it shall l>e lawful for the parties interested to settle the matter by the appoiut- 
nieiit of a board of arbitration consisting of three men as hereinafter provided. [S. 
L. leftJ, «b. r>7. ^ 1.] 

Skc. l:t2-f. The creation of the board of arbitration shall be as follows: The person 
or )>er8ons desiring the construction of such ditch or ditches and Ihe owner or own- 
ers of tbe laiiil or lands through which the construction of such ditch or ditches is 
contemplated shall each choose one disinteresi«d resident property lioldci' of the 
coiinly in which the land or lands mentioned above are sitnal«d, and Ihe two so 
cbosnii shall designate a third person with like qualifioations as thoaiselvea, and it 
shall be lawful tor these persons to imnie<liate1y proceed to he;ir the proof mid alle- 
g^itions uf the |>arMos coueerned. It shall be lawful for any two of such bosnl uf 
arbitration to niakeaucb assessment of damages as may in Iheir judgment bii di^emed 
just and right, taking into considoration the bonellts, if any, tliut may accrue to the 
owni'r or owuers of the land or lauds through which the construction of such di««h 
or ditches Is contemplated. [8. L. 1682, ch, i)7, $ 2] 

Skc. 1329. Bbuntd the verdict or assessment of such hoard of arbitration be unsat- 
isfuoiury to cither or both of the parties interested, then recourse may be bad by an 
appeal mailo in writing within ten days from the rendering of such verdict by sncb 
boui'd of arbil ration, addressed to the board of county, commissi oners of the county 
in which tb'e contestants reside, iu which cose Ihe party taking the itppeal Hhallgive 
bonds for nil the costs; then the case shall stand as though no action Iiad bcuntakea 
in the matter and tbe parties may then proceed under this obapti^r in Ihe same mun- 
nor as though the proceedings to ascertain Ihe ooinpensation to be given had bmn 
taken before the county commissioners in the first instance. [S. Ii. IB&i, oh. 57, { 3,] 
(For proceedings before commissioners see JJ 13:i0 and 1321.) 

Skc. 1330. In case no appeal be taken as above provided by either of the parties 
iutei-ested, then tbe nding of such board of arbitration shall be binding aud final : 
Provided, Tbe sum of money agreed upon by the board of arbitration has beeo ten- 
dered or paid, or a deed for sncli right of way executed and delivered or tendered by 
' the parly or parties over whose IwnA the right of way is aougbC, [S. L. 1882, oik i-T, 
}4J 



.vGoo^Ic 



APPEOPEUtTIOS OF WATEB AMD PROCEDURE. 255 

. APPKOFRIATIOK OF WATBR AND FKOCBUUKB. 

Sbc. 1331. The lands now irrigated, or which may be hereaner irrlxateil, from 
ditches takluK water from tlie futlowiug diwcrlhed rtTars aud niitiirul ett-eams of the 
Territory of Wyoming, are herahy dtclareil to sonatitote irrifjHtinu diritriuta : 

Uistriot number one ebull consist of all landa irrigated fruoi ditches from tbe Ncrlh 
Flatte.River and its tributaries, except the Laramie Birer, betweau its intersect icd 
witll the boundary line between Nebraska and Wyoming and its iatersection with 
the wAstern boundary line of Lararaie Connty, Crow Cieeh, Lone Tree Crentc, Pole 
Creek, Horse Creek. C]iii)(wat«r Cieek, Cbeyenne Uiver, Niobrara, or Gnnning Wat«r 
River, and tbelr tributsries. 

]>i8triot number two shall cnnsist of all lauds irrigated from ditehes taking water 
from tbe Laramie River aud tributaries, except Chngwater Creek, North Fl.ktto 
River and its tributaries, between its lnt«rsectii>n nitb tbe western Ixiundary line 
of Laramie Conoty and the mouth of tbe Sweetwater, Sabille Creek and North Lara- 
mie Creek ; and also the folli>w)Dg-uamed atreame. situate iu whole or tu part iu t.lie 
oounly of Albany, namely : Douglass Creek, Lake Creek, tbe three Beaver Creeks, 
Foar-Mile Creek, Diitton Creek, Cooper Creek, Rock Creak and tribnt-irie^ Sabilie, 
Sbeep Creek, Deer Creek aud tnbnlaries, Antelope Creek, Fish Creek ami its tribu- 
taries. Dale Cr«ek and its tribntarias, and also the following-naiiie'l lukes, to wit ; 
('ooiMir Irfike, James Lake, lone J^ake,- Sportsman's Lake, Lakelliittou, I^ake Cioi;;h- 
tuu, Luke Oeor}-!', St<-aml>oat Lake, Horse Creek Iiake, Lake Hattie, and Lukit Owen. 
District nomlwr Ihree shall consist of all lands irrigated from ditches taking water 
from the North Platle River and its tributaries to tbe line of Carbon Conuty, and all 
streams or continuations of streams lying within Carbon County. 

District number four shall consist of all lauds irrigated from ditches taking water 
from tbe Green Uiver and ita tributaries. 

District number iive shall consist of all lands irrigated from dit^cbcs taking wiiler 
from tbe Powder, Tongue, and Big Horn Rivers and their tributaries, exeept Wiud 
River. 

liiHtrlct nnmber sit. shall consist of all lands irrigated from ditches taking water 
from the little Powder River, Little Missouri River, and the Bellu Fonretii: :tnd their 
trilinturies. 

DiHtrict nnmber seven shall consist of all lands irrigated from ditches taking water 
from that portion of Green River lying within Uint-a County and Bpiir Kiver. 

Dintriot nnmber eight shall oonsist of all lauds irrigated from ditches taking waler 
from Wind River to Johnson County line. 

Other irrigation districts may he formed from time to time by the govemnr, on 
petition of ttie parties intarested, comprising territorv not within auv of tho aliove- 
establisbed imgation districts. [8. L. IHse, ch. 61, $ 1,] 

Sbc. I3au. There shall lie one water conuuissi oner for each of thoabove-namcdiiis- 
tricte, and for each district hereafter formed, who shall beappuiiited by the governor, 
to be selected by him from persons recommended to liim by tho several (loards of 
connty commissioners of the counties into which water distrirle may extend, and the 
wat«r commission lers so appointed shall hold (heir oBct for two years, or until tUuir 
snccesHor is appointed and qualified. Tbe governor, by likx selection and api>oiiit- 
nient, shall hll all vacancies which may be occasioned by di'iitb, resignation, or con- 
tinned iibseuce form tbe district, removal or otherwise, and the gov<?riior m:iy at any 
time remove any water commissioner for failure to uerforuihis duties, or fur any other 
cause. [S. L. 1H«6, ch. fil, i 2.] 

Skc. l'.r£i. Within twsnty days after bis appointment, and before euteriug upon the 
duties of his oSice, snch water commissioner shall take and subscribe an i>:ith to 
faitbfnUy and impartially perform the duties of his oDlee, nhich nntli shall be de- 
positeit with tho olerk of the court having jurisdiction over tho priority of rights to 
use of water in his district. [S. L. 1666, ch. CI, $ 3.] 

Skc. l:i:i4. It shall be the duty of the said water com missi oners to divide the water 
in tbe natural stream or streams of their districts among the r-cveral ditches tailing 
water from the same, according to tbe prior rights of each, ri^s pee lively, in whole or 
in part, aud to shut and fasten, or causa to Iw shut and fastened, the head-gat«s of 
any ditch or ditches heading in any of the natural stieams uf l]ie district, which in 
time of a scarcity of water, makes it necessary, by reason of the priority of the rights 
of others above or below them ou the stream. [S. L. I«Hfi, ch, 61, f 4.1 

Skc. 1335. Every persini who shall willfully open, close, change, or interfere with 
any bead-gate or water-box without antliority shall be guilty of a misiiemuanor, and 
on conviction tbcre<if shall bo lined in any sum not exceeding unc linmired dollars, 
or imprisoned in the county jail for a term not exceeding six months, or both line 
and imprisonment. The wnt«r commissioners or their assistants, within their dis- 
tricts, siiull have iLUthority to arrest any person or peraons oflendiiig and turn them 
i>Terto tbe aherifT of the proper Qouuty. [S. L. ItiSG, oh. 61, (5.] 
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Seo. 1336. The water cum mission erg hereJu ]iro\-ided shaJl be entitled topsy at the 
Tata of five dullars per day for each day be sliall lie actually employed in tbe duties 
of his oBioe, not to exceed fifty days in any one year, to be paid by the contity in 
wbiob biH irriicatiuu illatrict may lie. Eaiih water com niisttiouer shall keep a jaet and 
true account of the time spent liy him in the duties nf bis offlue, and ahall present a 
true copy thereof, Terified by oath, to the board of conuty oommissionere uf tlie 
ooliuty in which bia district may bu, and said board of county commissioners shall 
allow the same, and if said irrigation district shall ext«nd into two or more counties 
then said water commissioner shall present hi& acoonnt for his said services, verified 
att aforesaid, to the board of county commissioners of the county in which sits the 
diBtriot ounrt having jurisdiction over the priorities of the rights to nse of water 
for the purposes for nbioh it was appropriated in suah districts. [S. L. 1886, ch. 61 
} 6.] 

Skc. 1337. Said water commissioners shall have power, tn case <if emer);enc7, to 
employ suitable assistants to aid him in the discharge ol his duty ; such assistatita 
shall take the saiim oath as the water commissioner and sball obey bis iosrructions, 
«ud euuh shall be entitled to four dollars per day for every day he is employed, not 
to exceed thirty-five days in any one year, tube paid upon the certificate »f the water 
ceinmissiuner in the same manner as Is provided for payment of water commisaiouers. 
[S. L, 1880. ch. 61, }7.] 

ijBC. 1^:)8. Said water commissioners shall not begin their work until they shall 
be called on by two or more owners or managers, or persons controlling ditches in 
the several districts, by application in writing, stating that there is a necessity for 
their action, aud they shall not continue performing services after the necessity 
therefor sbaU cease. [S. L. 1886, oh. 61, J 8.] 

Sbo. 1339. For the purpose of hearing, adjudicating, and settling at! questions con- 
cerning the priority of appropriation of water, between ditch companies and other 
owners of ditches, drawing water for beneficial purposes, from thu same stream, or its 
tributaries, wltbio the same irrigation district, and all other questions of law and 
<lueHtion8 of richt arowiog out of or in any way involved or connected therewith, 
jurisdiction is hereby vested, exclusively in the several district courts, as follows: 
For district number one, in the district courtof Laramie County ; for district immber 
two, in the district conrtof Albany County ; for district unmbor three, in the district 
court of Carbon County ; for district number four, in the district conrtof Sweetwater 
Conuty ; for district niiuber live, in the district coart of Johnson Count; ; for dis- 
trict number sis, in the district court of Crook County ; for district unuilier sevtta, 
in the district court of Uinta County ; for district number eight, in the district court 
of Fremont County. All streams, lakes, and reservoiis not herein eauiuerated shall 
be, for all purposes, attacbed to anil belong to the irrigation district ib which the 
greater portion of its water Is, it bein^ the intent and meaning hereof to add to each 
irrieatiou district all waters not herein before enumerated the niHifority of which lie 
in their respective areas, for the purposes of ivcquiriug riglifiS to the appropriation 
and use thereof and adjudlcntiug the same. [S. L. 1886, cli, 61, } 9.] 

Sbc. 1340. In order that all parties may be protected in their lawful rights to the 
— le of water for boneficial purposes, every (lerson, association, or corporalir" "" " 



iDg or claiming any interest iu any ditcb, canal, or reservoir, within any water dis- 
trict shall, on or before the first day of September, eigliteen hundred and eighty-six, 
if sncb statements are not already matters of record at the tinie this act is approved, 
flle with the clerk of the district court having jurisdiction of priority of righte to the 
nee of water for Irrigation, in such water district, a statomeul of claim under oath, 
entitled of the proper court, which statement shall contain the name or naiuoa, tO' 
gether with the post-office address of the olaimaut or claimants claiuiiug ownership, 
as aforesaid, of auy such ditch, canal, or reservoir, t,he name thereof (if any), and if 
without a name, the owner or owners shall choose and adopt a uaiue, to be therein 
stated, by wbiob such ditcb, canal, or reservoir, shall thereafter be known. The de- 
Bcriptiouof such ditcb, canal, or reservoir as to location of hi-acl-gate, general course 
of ditcb, the uanie of the natural stream from which such ditch, canal, or reservoir 
draws its supply of water, thelength, width, depth, aud grade thereof, as near as may 
be, the time, fixing a day, niontb, and year, as the date of appropriation of water by 
original construction, also by any enlargement or extension, if any such thereof have 
been made, and the amount of water claimed by or under such construction, enlarge- 
ment, or estenaion, and the present capacity of tiie ditcb, canal, or feeder, or reser- 
voir, aud also the number of acres of laud lying nuder aud being, or proposed to be, 
irrigated by water from aucb ditch, canal, or reservuir; or if such waters have been 
appropriated for other beneficial purposes than irrigation, a statement of such pnr^ 
pose; snch statement shall be signed by the proper party or parties ; and sball £le 
with the connty clerk and ex-officio register of deeds a like statemeut, which shall be 
recorded by him in a book kept for that purpose. [S. L. 1886, ch. 61, { 10. 

6kc. 1341. Upon the filing of such statement, the clerk of the court shall indorse 
upon the bock thereof the date of filing, and shall prepare an index of the suue, in ft 
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bogk to be provideit for that pnipoM by the oonnty oommiMionerB, whioh said Index 
shall ooutaiD Ihe date of filing, the name of the party, association, or corporation, 
the name of the ditch, the stream from which the water is taken hy aach ditch, canal, 
or reservoir, in general terms, the location of the head-^ate, the dote of the appro- 
priation of the water, b; constraction, enlargement or extension ; said indes shall be 
prepared alphabetically, by leference to the name of the ditch, oanal, or reservoir. 
[S. L. 1886, cb. 61, * 11.] 

Sac. l'M2. For tiling aud indexing aucb statement, the clerk of the oonrt shall re- 
ceive a lee nf one dollar, to be paid by the party or parties filing Ihe same. {&. L. 
1866, cb. 61, $ 12.] 

Sbc. 1343. Hereafter every perooD, company, or coritoration, constructing, enlarg- 
ing, or oxtendiog any ditch, oanal, or reservoir, for boaeficiat pnrposee, and intend- 
ing to use or appropriate any water from any natural stream within a water district, 
for such beneficial purposes, ahall file with the county clerk aud ex officio register of 
deeds and the clerk of the district court, of the proper ooonty, before the coinmenco- 
ment of the constmction, enlargement, or exitensiou of such ditch,, canal, or reser- 
voir, a statement showing the stream or streams from whicb the water is to be taken; 
tbe point ur place on said stream at or near which the water is to be taken out; the 
line of said ditch or ditches as near aa may be; the use or nsea to which said water 
is iateiided tiO be applied; the dimensions of such ditch or ditches, and each thereof, 
giving width on bottom aud top, slope of banks, and grade of ditch ; and likewise 
of any and all enlargements thereof; which statement shall be filed and indexed as is 
provided in section thirteen hundred and forty, and &om tbe time of filing any such 
statement water suf&clent to fili soch ditch or ditches, and to snhserve the use or uses 
aforesaid, if a lawful and just use, shall be deemed and adjudged to he appropriated : 
Provided, That nothing herein contained shall be permitted to interfere with a prior 
right to said water, or to any thereof ; And provided farther. That such person or ]ier- 
sons, or corporation, shall, witbin sixty days next ensuing the tiling of such statement, 
begin the actual constmction of said ditch or ditches, and shall prosecute the work 
of the constmction thereof diligently and continuously U> i^a completion; And pro- 
vided f«rtker, That the beginning of all necessary surveys of such ditcb shall be con- 
strued, aa the begiuning ot said work of construction. [S. I.. 1886, ch. 61, $ 13.] 

Sec. 11144. The water of every natural stream not heretofore appropriated within 
this Territory is hereby declared to be the property of the public and tho same is ded- 
icated to the use of the people, subject to appropriation as hereiu provided. Tho 
provision.! of this chapter shall apply to all cases where water of natural BtreamM is 
approprial«d f<>r beneficial purposes, whether the water be conducted through ditches, 
canals, flumes, or tunuels, aud shall apply also to cases where for irrigation purposes 
the water is stored in reservoirs, and the owner or owners of any ditch, canal, fiume, 
or tunnel through which water is conducted for irrigation purposes, and ivlso the 
owners of reservoirs, may conduct tbe water therefrom into and along any of the nat- 
ural streauiB of tbe Territory, bat not so as to raise tbe waters thereof above higb- 
water mark, and may take the same out again at any point' desired, but duo allnw- 
auoe shall be made for evaporation and seepage, the amount to be determined by the 
water commissioner of the proper district, subject to review and determination by 
the court having jurisdiction over priorities in such district. [H. L. leHfi, oh.Vl, {14.] 

Sbc. 1;I45. Whenever any person or persons, association or corporation, interested 
as owners of any ditch, canal, or reservoir, in any district, shall desire a determina- 
tion of the priorities of rights to the use of water from stream or streams from which 
tbev draw the water for their ditch or ditches, canals or reservoirs, they shall pre- 
'sent to the district court having juristlictlon over the rights in such water district, 
or to tbe Judge thereof in vacatiou, a motion, petition, or application lu writing, 
moving or praying said court to proceed to an adjudication of t lie priorities of rights 
to the use of wat«r for irrigatiou between the several ditches, canals, or reservoirs in 
such diutrict on the stream or streams named in the motion, petition, or application. 
The said motion, petition, or application shall state the names of the ditches, canals, 
or reservoirs claiming water from said stream or streams, as appears by the final 
statements in the clerk's office, together with the names of the persons, oseooiations, 
or corporations interested therein, taken &om said statements, and shall set forth the 
nature of the claim or claims of the applicant or applicants, and such motion, petition, 
or application shall be entitled " In the matter o( an application for an ailjudioation 
of the priorities of rights to use water for beneficial purposes in water distrlot num- 
ber , on " (stating the stream or streams). Upon the filing and docket- 
ing of such application the court, or jndge thereof in vacation, shall without un- 
necessary delay, by an orderto be entersd of record, iipou such motion, petition, or 
application, appoint a day, in some regular term of 4aid court, or in vacation thereof, 
for commencing to hear and take evidence in such ailjudication, at which time it 
shall be the duty of the court, or judge thereof in vacation, lo proceed and hear all 
evidence that may lt« oftered by or in behalf of any person, association, or cori>oiji- 
lion interested iu snob stream or streams in such district in any ditch, canal, or ros- 
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ervuir, ritbor uu owiilt ur couaumer of water tberefrom, in support of or against any 
claims of priority of appropriuCiou of water made by meanB of any ditch, canal, or 
resenoir, or by an ooiargeinuut or esteuaiou thereof in snch district, or oa aaeh 
stToam or Btreams, and couxiUer aU such evidence, also the arguments of the parties 
or their counsel, and shall asoei'tain and find from tinch evidence, aa near as may be, 
the date of the uiuinj en cement of sncli ditch, canal, or reservoir, together with the 
original nize and carrying capacity thereof, as originally constrocted, the tiueof the 
commruccmcut of each enlargement or extension thereof, if any. with the increased 
capacity thereby occasioned, the time spent severally in snch coustmction, enlai^e- 
ment, or extension and re-enlargement, if any, the diligence with which tbe work 
was iu each case prosecuted, the nature of the work as tu tbe difficulty of construc- 
tion, and all sucb other facts as may tend to show the compljauce with thts law in 
aciiuiriug the priority of right claimed for each such ditch, canal, or reservoir, and 
deteriniue the matters put in evidence, and make aod caase to be entered a decree 
determining and establishing the several priorities of right by appropriation of 
water of the several ditches, canals, and reservoirs in such water district in sncli 
stream or streams concerning which testimony shall bave been offered, each accord- 
ing to the time of its said construction and euJaigement or enlargements and ex- 
teusious, with the amount of water wLich shall be held to have been appropriated 
by snch construction and enlargement or extensions, deacribing such amount by 
cubic feet |>er second of time (which shall also l>o the method of measurement for 
the sole of water), if the evidence shall show sufficient data to ascertain such cubic 
feet, and if not, by width, depth, and grade, and such other description as will most 
certainly and conveniently show the amount of water intended as the capacity of 
such ditch, canal, or reservoir in such decree. Such court, or judge thereof in vaca- 
tion, shall further order that each and every person interested or claiming any snch 
ditch, canal, or reservoir shall receive from the clerk, on payment of a reasonable 
fee therefor, to be fixed by the court, or jud^e in vacation, a certificate, under seat of 
the court, showing date or dates, and amount or amounts, of appropriations adj ndged 
in favor of such ditch, canal, or reservoir, under and by virtue of the cunstruction, 
eiteusiou, and enlargement thereof severally, also specifying the nnmber of said 
dilcll as <letermined by the court with reference to priority, and of each priority to 
which tbe same may be entitled by reason of said construction, sxtenxion, and en- 
largement; Provided, That any party or parties claiming any right to the use of 
water for beneficial puntoses in such district, and on such stream or streams, by 
reason of being owner of or interested in any ditch, canal, or reservoir, who is not 
mentioned iu the motion, petition, or application filed and presented to the court, shall 
be uotitied by the clerk of snch application, and shall become parties to such pro- 
ceedings, and shall have their rights adjudicated therein. The court or judge thereof, 
in viicatioQ, may, instead of taking the testimoo j orally or in. open court, refer the 
matter to some person to take and reduce to writing the testimouy to the court, or 
judge thereof iu vacation, and the person to whom sucli causo shall be referred for 
that purpose shall have the same power and duties concerning the taking of testi- 
mony and compelling the attendance of witnesses as masters in chancery. [S. L. 
1836, ch. 61, 05.] 

Skc. I'MIJ. Upon the order of the court fixing the time of hearing being made, the 
clerk shall plaie a certified copy of snch order, which order shall contain the names 
of all the parties alleged in application to bo interested in the matter in the posses- 
sion of the sheriff of the proper county, which shall be thereupon served u^kid each 
of tho l>arties therein named in the same manner as a summons, and a return of the 
service shall be made and filed with the clerk within fourteen days after the deliver]* 
of said onler to the sheriff, or if served by any other person, in cases where a sutu- 
inous could he served, then retnrn shall be made within fourteen days after date of 
order. It shall be the dnty of the clerk also to give public notice of such applica- 
tion aud order, by publication in anenspaper.if any be printed and in olrcnlatioD, 
in some county wherein such water district is situated, which notice shall be pub- 
lished at least once each week for two consecutive weeks, and which said notice 
shall contain tbe date of the filing of said motion, petition, or application, the name 
or names of the parties filing tbe same, a copy of the order made by the court for 
hearing, and shall notify all parties interested as owners in any ditch, canal, or'reser- 
voir on such stream or streams in sncli water district, aa well as the persons named 
iu tbe motion, petition, or application, to appear at said court, or before the judge 
thereof in vacation, at the time appointed and siated in the order, and that aU per- 
sous interested as owners or consumers may then and there present his, ber, octbeir 
proofs for or against any priority of right of water by appropriation sought to be 
shown by any party by or through any ditch, canal, or reservoir (either as owner or 
consumer of water drawn therefrom), and in case any piLrty mentioned in the motiop, 
peCltioD, or application can not be personally served in any county embraced iusuch 
water district, the published notice above provided shall liodoemed sufficient service 
of notice; Provided further, That in addition to such pDblicatlon theclerk shaUuiail 
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anoli pablished notice to each party lueutioneil id tha motion, petition, or application, 
directing the same to the addren of anoli parties as Btated in the sworn statement on 
file. Proof of the proper pnblication shall consisC in the sworn certificate of the 
poblifiber of the paper in which notice is published, to which slialt be attached a 
printed copj taken from such paper. [S.L. 1886, oh. 61, i 16.} 

Sec. 1347. Any person or persons who shall knowingly and willfntly cnt, dig, or 
brekk down, or ept-ii any gate bank, pmbankment, or side uf any ditch, canal, or res- 
ervoir, flnaiH, Inonel, or feeder in which such person or persons may be Joint ownera, 
or on the prupurty of another, oi in the lawful posBession of another or others, and 
need for the purpose of irrigation, miltin;;, manufacturing, mining, or domestic pur- 

EoHBM, with intent maiioionely to injure any person, associatiou, or corporation, or for 
is or ber own gain, unlawfully, with the intention uf alealing, taking, or oaosing t-o 
run, or poui: out ot suoh csnal, or reservoir feeder, or Anme, any water for his or her 
owQ profit, benefit, or advantage, to the injury of any otlier person, pereoua, aasooi- 
atioQ, or corporation lawfully in the nee of^»uc1i water, or of such ditch, oanal, tun- 
nel, feeder, or flame, he, she, it, or they, so offending, shall be ileemed Ki^''ty cif ^ 
niiwdrnieaDor, and, on conviction thereof, shall be fined in any Hnra not eiceeding one 
hundred dollars, nod may be impriaoned in the county jail not exceeding sis mouths, 
or both, at the discretion of the court. [S. L. 18H6, ch. 61, f 17. ] 

Sko. ia48. Any party or parties, repteuenting any ditch, canal, or reservoir, or any 
number of parties, representing two or more ditches, canals, or reservoirs, which are 
affected, in common with each other, by any portion of the decree rendered by the 
district court, by which he, she, it, or they may feel aggrieved, may have an ap])eal 
from said district court to the supreme court, and in such ease the party or parties 
joining, desiring an appeal, shall be the appellants, and the parties representing any 
one or more ditches, canals, or reservoirs afiTected in common, adversely to the in- 
terests of appellants, shall be appellees. The party or parties in sncb appeal shall, 
within sixty days after the date of the decree, tile in the district court wherein any 
decrci' is entered jnder this chapter a notice of appeal in writing, stating that snch 
party or parties appeals to the supreme court of the Territory from the deci«e ren- 
dered in the case, or any part thereof. When only a part of the decree ia appealed 
from the notice of the appeal shonld so state, and shall also in that cose specify the 
portion or partof the decree appealed from. Upon filing of such uoticeof appeal the 
cause shall be deemed to be appealed to the supremo court of the Teriitory ; Prmiidtid, 
kowever. That the party or parties appealing as aforesaid, xhull, within sixty days 
aforesaid, enter into an undertaking, to he approved by the district court, or judge 
thereof, and to be given to all partlesin auid suit or nroceedioR, other than the parlies 
appealing, and to be in such an amount as the court or said judge shall fls, condi- 
tioned that tiie parties giving their said undertaking shall prosecute their appeal to 
efiect, and without unnecessary delay, and will pay all costs and damages which the 
parties to wlioni the undertaking is given, or either or any of them, may sustain in 
conseqneni^e of such apiwal. [S. L. 18B6; ch. 61, * 18.] 

Sec. VM9. The order last aforesaid shall be entered of record, and tbu appellant 
or appellants shall canse a certified copy thereof to be served on each of the ap- 
pellees, by delivering the same t« him or her, if be or she may be found, or otherwise 
serving the same, in manner the same, as may be provided for serving samuonsfiom 
the ilistriet court by the laws then in force. [S. L. 1886, ch. 61, } 19.] 

Sec. UJ50. The appellant or appellants shall within six months after the api>eal 
be allowed as aforesaid, file in the office of the clerk of the supreme court of this 
Territory a certified transcript of the proceedings had in the case in the district 
court, cont-aining tho pleadings and the'Statements of the parties filed herein and all 
evidence of record offtred on the hearing of the cause, or so mnch thereof ue shall 



t the appropriation of water claimed by the means of construction, enlargeme 
or re- enlargement of the severiil ditches, canals, and reservoirs mentioueil in the 
order allowing the appeal. When the evidence has tieen t^keu in the open court, or 
before the jndge, in vacation, such evidence, or the substance thereol, reduced to 
writing and signed by the judge, or in case notes of said testimony have been taken 
by the official stenographer, a transcription of the «ame, signed by the stenographer 
and attested by his ofQcial seal, filed with the clerk of the court, shall be deemed a 
record of the evidence taken in said court. fS. L. 1886, oh. CI, $ M. ] 

Sec. 1351. The supreme court, in all cases beard before It under this chapter, shall, 
where it can properly he done, render such decree as the conrt, or the judge below, 
should have rendered. It may either reverse or modify the decree of tho conrt or 
judge below, and in cases where the decree of the court below is reversed, in whole 
orin part, it may direct the court below as to its further proceedings therein. (8, 
L. 1886, ch. 61, }2t.] 

Skc. VX&i. No clairti of ptiorily of any person, association, or corporation on ao- 
count of any ditch, canal, or reservoir, ua to which he, she, it, or thfy have failed or 
rrfase to olti'r evidence, under any ad^judication herein provided for, shall he regarded 
by any water conimiseioper in distributing water in times ol scarcity thereol, ui, til 
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>r rewcvutr ahall be juitly eutitlud, which leave ahall be f(ranted in all OMes apan 
terma a* to notico to other parties intereated, and apon pajpiuent of all costs, and 
upon affidavit or petition sworu to, showioK the rights claimed, and the ditcli«B, 
canals, and reeervoini, witb the names of the owners thereof, against which BDch 
priority is claimed, uor until a decree adjudging such priority to such ditvh, canftl, 
otieaerroir has been enterud, and certificate Buoh as mentioned in section thirteen 
hundred and forty-six shall have been issued to olaimaot and presented to the water 
commissioner. [S. L. Is86, ch. 61, i 33.} 

Sec. 13:^1. No |>ursou, aHsociation, or corporation repreaeuting any ditch, canal, or 
reservoir ah lUl be iiermitted to give or offer auy evidence before said court uutil be, 
she, it, or they shall have Sled a statement of olaim in eabstance the same in all re- 
spects as is required to be filed uader the provisions hereof. [S. L. 1686, ch. 61, 6 

Sec. 13&1. The district coDTt, or Jud^ tliereof in vacation, shall have power to 
order for good cause shotVD, apon termajost toall parties, and in such manner as niay 
seem meet, a re-argument or review, with or without wlditional evidence, of any de- 
cree made under the proviaiouH of thia chapter, whenever said court ur judge shall 
find from the cause shown for that purpose by any party or parties fooling aggrieved, 
that the enda of juetiuo will be thereby pronioted, but no anch review or reargument 
ahall be ortlered untexs applied lor by petition or oiherwiae within two years of the 
time of eoterinf; the decree complained of. [8. L. IHSG, ch. 61, $ 24.] 

Sec. laST). Persons desiring to construct and maintain reaervoira f»r the purpose of 
storing water ahall have the right to take from auy of tbe natural streams of the Ter- 
ritory and store away any unappropriated water not needed for immediate use, for 
domestic or irrigation or other beneficial purposes, to eonstruct aud maiutaiu ditchee, 
canals, Qumes, or tunnels, for carr>' in g such water to and from such reservoirs, ditches; 
canals, tunnels, aud llumea, in the name manner provided by law for the condemuu- 
tion of lauds for right nf way for ditches: iVurideil, No reservoir with etnbaDkniuuts 
or a dam exceeding ten feet in height shall be miide without first aubmittiug the plana 
thereof to the county com mi ssionera of the vouuty in which it is situated, and obtain- 
ing their approval of said plans: J«d provided Jurther, That no such reservoir shall 
he constmcted or made in or across tbe channel of any natural and rouning stream. 
[S. L. 18«(i, ch. 61, }25.] 

Skc. 1356. The owners of reservoirs shall be liable for all damage arising from leak- 
age or overflow of the waters therefrom, or by floods caused by breaking uf the em- 
bankments of such reservoir. [3. L. l>im, ch. 61, $ 26.] 

Sue. 1357. Every witneas who shall attend befure the court, or the judge tliereof in 
vacation, or before tbe xiereon appointed to take testimony, in the causea provided 
for in this chapter, uuder snbpcona, by requoat of any party, shall be entitled to the 
same fees and mileage as wiCnowtea in civil cases in the district court, and shall bo 
paid by the party requiring his testimony. [8. L. ISBB, ch. til, J 27.] ' 

8ec. 1358. It shall not be necessary fur any corporation heretofore organized and 
now existing, or for any corporation hereafter owanised, under the laws of this Ter- 
ritory, which haa heretofore, or ahall have hereiiftor constructed, operated, or uiain- 
taiued any ditches, oanals, fluraes, tunnels, or reservoirs, or other apprupriitcioDs of 
water, for the pnrpoae of irrigation, mining, mannfacturing, domestic uses, or fur any 
beneficial nurpose whatever, to incorporate as a ditch company, or companies, if tbe 
objects or purposes for whlcnBuch corporation shall have lieen formed or inoorporuted, 
imply, permit, or make necessary, or advantayeooa, such uae or uses of water; and 
such corporation for all the purposes of this chapter shall have all tbe rights of a uat- 
nral person as defined herein, and shall have its rights determined in the some 
manner : Frwtided, No priority of water right shall take from any city ur town the 
water required for the useofthe residents thereof. [S, L. Ic'SG, ch. 61, i 28.] 

Sec. l:J69. Said water commissioners shall sn divide, regulate, and control the uae 
of the water of all streams within their respective districts in such manner, as near 
as may be, aa will prevent unnecessary waste of water, and to that end situh com- 
missioners shall BO shut and fasten the liewl-gate or gates of all ilitchee ho that no 
more water will flow into said ditch tbnn ia actually required and wilt be need for the 
uaea or purposes for which such water whh aiipropriated. and any person who may lie 
ii^ured uy the action of auy water comniiasiouer or by his failure to act pursuant to 
this chapter, may reaort to any court of competent jurisdiction for such relief as he 
may be entitled to. [S. L, 1886, ch. 61, } 29.] 

Sbc. 1360. It shall be the duty of every person, corporation, or companv, who shall 
constmct, maintain, or operate any ditch or caoal nnder the provisions of thia chap- 
ter to construct and maintain, at the point and place where the wHter is diverted 
from its natural channel, some fit and proper obatructiou wher<-by all fish will be pre-. 
Tented from entt-ring sai<l ditch or canal. Any person, company, or corporation vio- 
lating the provisiona of this section shall be adjudge<l guilty of a misdunieanor, and 
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ou coDTiotinu tbereaf Hball be puuished by a fine of not more tliau one huudretl dol- 
lars OT bj intprigonment in the cAUDty Jail not lew thnn ten nor mota than sixty days, 
or by both snch fiun uud impriHoiiment. [H. L. Id86, ch. 61, $ 30.] 

Sec. 13t>l, This chapter ehall in no wise be consttned m impairing or abridging 
any rtitliiB alrundv vested in anv pursiin or |ienwii8, company or corporation, by vir- 
tne of the law heretofore in force. [8. L. 1886, ch. 61, i iti.] 

IRRIGATION— APPROPRIATION OF WATRR— TERHITORIAL BNOINBRR. 

Section 1. There shall be a Territorial engineer, who ahall be appointed by the 
governor, by and with the consent of the 1e);illative council ; be shall hold his office 
for the temi of two yonra, comraencing on the tirst day of April, A. D. eighteen bnit~ 
dred and eighty-eight, and nnttl his succewtor shatl be appointed and abAll have 
qnalilled. 

The governor may at any time, upon good oanse being shown, remove the Terri- 
torial engineer, and till the Tacancy oooiiBioncd by snch removal from office. 

The Territoriitl engineer shall receive a salary of two thonsand and livH hnudred 
dolLirs per aonnm, payable in monthly installment by the Territorial treasnrcr, upon 
warrants drawn by the Territorial auditor. 

The Territorial engineer Hball keep bisnflBceat the Territorial capitol, iu a room in 
the capitol building, to be set.aeide for hta nse by the governor. 

Before entering upon the duties of his office be shall take and sabscribo an oath 
before some officer aatborized by tbe laws of this Territory to administer oatbs, to 
faitbfnlly perform the duties of his office, and file with Iho secretary of the Territory 
saiil oath and his official bond, in the penal sum of five thousand dollars, with not 
less than two suretisa to be approved by the governor of tbe Territory,, and condi- 
tioned for the faithful discbarge of tbe duties of his office, and for delivering to bia 
BDCceasor, or other officer appointed by the governor to receive the same, alt moneys, 
books, and other property belonging to the Territory then in his bands, or under his 
control, or with which hi may be legally chargeable, as snch officer. No person ahall 
be appointed as snch Territorial engineer who ia not known to have such theoretical 
knowledge and practical skill and experience as ahall fit him fur the position. 

Sec 2. The Territorial engineer shall have general anpnrviainn of the diversion and 
division of the water of the varloqs natural streams in the Territory, and shall h:ive 
supervision of the work of tbe water oommissioners of the different watrer districts 
of the Territory, and shall do and perform any and all work for the Territory which 
cornea within the nature of bis profession as an engineer, when called npon by the 
governor to do so. 

Sec. 3. The Territorial engineer shall make, or canse to be iniule, oarefnl meaanre- 
meots and calculations of tbe maximnm, minimum, and ordinary flow, in cubic feet 
per second of time, of tbe waters flowing in each stream f^oni wiiioh water shall be 
drawn for irrigation purposes, commencing siicb work npon those streams most 
used for irrigation ; be shall collect facts and make a report as to a system of reser- 
voirs for the storage of waters tn those portions of tbe Territory where such a sys- 
tem is practicable, stating in such report the locution, capacity, and cost of soch 
reseirvoirs ; he ahall become conversant with the water-ways of tbe Territory, and 
needs of the Territory as to irrigation matters, and in his report to tbe governor he 
shall make such suggestions as to tbe amendment of existing laws, or tbe enactmeut 
of new laws, as his information and exi>ertence may suggeRt; and he Hb:ill keep full 
and proper records of bis works, observations, and calculations, all of which shnll be 
the property of the Territory. 

Src. 4. The Territorial engineer shall, on request of any party interested, meagnre 
and ascertain tbn carrying capacity of any ditch used for irrigation or other bene- 
ficial putpoNea, which may be now or which may hereafter be constructed or en- 
larged, and give to tbe party or parties re<;{niring such services an official certificate 
of the aiae and carryiug capacity of such ditch, expressed in cubic feet per second of 
time, as he shall find it at tbe time of measuring the same. For siicli services he 
shall be entitled to receive from tbe party or parties requiring the same his per diem 
charges, not exceeding ten dollars per day, and bis reasonable traveling expenses : 
Proved, That all per diem charges for snch services received by the Territorial en- 
gineer shall be delivered by him to the Territorial treasurer, who shall credit tbe 
same to the general fund. If tbe applicant or applicants for snob engineer's certifi- 
cate shall state in writing to the engineer that theditcb to bo measured is so remote 
from the office of the engineer as to render tbe expense of the engineer's personal ex- 
aminatlon too great, or if iu tbe engineer'ajndgment such ditch is too far distant to 
prevent bim, consistently with bis public duties, to make such personal examination, 
il shall in sncb cases be his duty to appoint some competent civil engineer residing 
in tbe vicinity of such ditch to make a sworn statement, setting forth the width 
on top and bottom, depth, grade, and slope of tbe bank of such ditch or its enlarge- 
ment, and all snch other data concerning such ditob so to be meoanred aa the T«rri- 



Irrigation in the united btat^A. 

ct.. Snch civil enf;ini 
ion betneen himself an 
__roeraent ill writinj; sue 
ilolhti'Sper da; and bis reoBonabli: traTelinK expensex. The TerriWrialODginenr ahail 
fnrriiHh the persun so appoiDtoil with blank certiticates npon which to eiiiipr the iiec' 
OKwry ilata concerning the ditch or its eiUarf^inent wi tn be meaaiired, which biank 
hIiaII be properly filled out and verified by the oath of the party inakina snch uieaa- 
nminentfi ami rotiJru>;(l to the Territorial engineer, wlm ahall make hia own culeiila- 
lions of the oarryinK capacity of snoh ditoli or eniargoment, expressed in cubic feet 
persucond of time, aod certify to the gaiue. The certificates provided for in tliissec- 
tktn nhnil Bet forth the time of making the ineatiuri-meut, the location of the lieadf^te 
of the ditch meosnred, the name of the natnral stream of water from which snch ditch 
draws ita supply of water, the width of such ditch both on top and on bottom, its 
deplli and (-rudti, mid its currying ca)>acity exprcBsed in cubic feet per second nf time, 
itud ulsii tlio name of the ditch and of the owner or owners thereof, if known. All 
snch certificates shall be recorded at lenK^li id the office of the said Territorial engin- 
eer, and copies of such record, duly certified to by the said engineer, shall tie received 
in all the courts of this Territory as prima facie evidence of the fact therein set 
forth US hereby reqnired, 

Kkc. &. The Territorial engineer, with the consent of the governor, shall have 
power to employ ax^stants at an expense not Ui exceed one thooiuind dollars in any 
one year, who shall be paid out of any moneys appropriated for that purpose, on tbe 
crrtiUcate of said Territorial engineer, approved by the governor, ahoniii); the rea- 
son lor snch euiployment, the services rendtireil, and the amount thereof, and on 
presunlation of soch certificate to the Territorial auditor, by the person entitled, 
thereto, hndhall issne his warrant on tboTerritorial treasurer for the amount thereof 
to be paid <iiil of any appriipiiations, as aforesitid, and n<it otherwise. 

Skc. 6. When the Territorial engiueer is called away from hisodioe in the discharge 
of his public duties he shall be entitled to his actual traveling expenses, which shull 
he paid out of any money appropriated for that pnr|iose, on the certificate of the said 
engineer ; such certificate shall be presented by the said engineer to the Territorial 
auditor, who shall therenpon draw his warrant upon the Territorial tresanrnr for the 
ami'nTit tberent^ to be paid out nf such appropriation ; Provided, I'hat thiu section 
shall not be so construed as to authorize the payment of traveling expenses to Raid. 
engineer when called away from his office to perform any of the work mentioned in 
section four of this act. 

Skc. 7. The appropriator of any of the public waters in this Territory shall cou- 
atruct and maintain, nnder the direction of the Territorial engineer, a Hume or other 
nieasnring device, at or as near the hea<1 of his ditch as is practicable, for the pnr- 
lioae of OHSiHting the water commiasioners in deterraluing the amount of water that 
may be tjirned into the ditch or the amount that may be by his ditch diverted from 
the stream. In cose any owner or appropriator of public waters that have been 
adjudicated upon neglect or refuse to put in snch measuring device, after thirty 
days' notice to do so by the Territorial engineer, the said engineer may jliieut the 
water commissioner, of the district in which the ditch may be situate to put in such 
flume or measnring device, which being done by the water commissioner, he, the 
said commissioner, shall present the bill of the cost of eiich flume or ineaeuring de- 
vice to the owner or owners of the ditch, and if snch owner or owners shall refnse 
or neglect, for three days after presentation of snch bill, to pay the same, the said 
water oommiBsioner may maintain a civil action in his own name, in any conrt of 
the Territory, for the recovery of the same, with all accruing costs. Said suit aball 
he prosecuted by the county and prosecuting attorney for the county wherein snoh 
anit may lie hronght, Aree lA any charge against said commissiouer. 

Sue. a. The Territorial engineer shall prepare and render to the governor yearly, 
and oliener if required, loll and true reports of his work, touching all the matters 
and duties devolving upon him by virtue of his office, which report shall be delivered 
to tlie governor on or before the thirtieth day of November in each year, in order that 
the same may be laid before the legislative assembly at its regular sessions. 

Sec. 'J. In alt cases in which the priorities to the right to the use of the waters of 
any of the streams of this Territory have been adjudicated by any of the district 
courts of this Territory under the provisions of chapter ttro of title nineteen of the 
Revised Statutes of Wyoming, it shall be the duty of the clerk of the district conrt 
vheiein said adjudication may have been made to forward a certiHed copy of such 
decree to the Territorial engineer immediately after the rendering of a decree in the 
matter of such adjudication, and for snch copy there shall be paid to the said clerk, 
out of the treasury of the county wherein sucli decree was rendered, compcnButioii at 
the rote of ten cents for each one hundred words contained in sncU decree. On re- 
ceipt of such copy of snch d*cree it shall he the duty of the Territorial engineer to 
cause the same to be recorded at length in a suitable book, to be provided for that 
purpose, and as soon thereafter as practicable to forward to the water ci '—' 
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of the water district whereiu tbe BtreAUi adjii(licftti!il upou in sitnated a Btatemeut 
showing the title of the coart in whicli snuh decree waa reodeied, the date of the 
decree, tbe name of each ditch th» priority of whinli has been by such decree iluter- 
mined, its capacity, showing the width, depth, and grade of tbe said ditch and the 
qaantity of water per aecouil of time to nhiohsaid ditch ia declared by buoU dei^rueto 
be entitled, tn be expressed in ciibio feet per Hecond of time, and tbereaft«r, in tbe s«- 
pervision of tbe di8trihntii)a of the watern of aucU etpeams by said ditches so adjudi- 
cated npon, it shiill bu the duty of tha said *ater commissioner to be guided by sncli 
statement. It shall l>e the duty of the Territorial onginenr to iirooaroandcausutobe 
recorded iu his office a deRcriptieu of the flume or other measn ring device at tbe hood 
of eachdicch so adjudicated upon, showing the width, depth, and grade of each flume 
or other moosuriug device, and tu calculate anil determine the quantity of water, ex- 
pressed Id cable foet per second of time, which wdl Sow through such flnme or other 
meaenring device nt variona depths, and fnmisb the proper water comiaisaioner with 
a Mtatemcat of tbe same. 

8tcc. 10> The water of every natural stream not heretofore appropriated, within 
the Territory of Wyoming, is herelSy declared to be tbe property of the public, and 
tbe s«me is hereby deilicated to the nae of the people of said Territory, aubject to ap- 
propriation 08 hereinafter provided. 

Hoc. 11. livery person, company, or corporation hereafter constrncting, enlarging, 
ui; extending any ditch, canal, or reservoir for irrigation or other beneficial purpoaea, 
and intending to use or appropriate any water from auy natural stream within a 
water diatrict for snch purposes, shall, within ninety days after the c 
of the oonstruotion, enlargement, or extension of such ditch, canal, oi 
and canse to be recorded in the ofSce of the county clerk and ex-offloio register of 
deeds of the county in which is sitnated the district court having jarisdiction of alt 
queations concerning the priority of rights to the nse of water in sach water district, 
a ataEement of claim nnder oath, setting forth the name or names, together with the 
post-ofBoe address of tbe owner or owners of any such ditch, oaual, or reservoir; the 
name thereof, if any, aud if wjthout a name, the owner or owners shall adopt a name 
to be therein stated by which snch ditoh, canal, or reservoir shall thereafter be. 
known; the number of the water district in which the same is sitnated; a description 
of such ditcli, oanal, or rewervoir, as to location of head-gate snd the general course 
of such ditch ; the name of the natural stream from which soob ditch, canal, or reser- 
voir draws i(H supply of water ; the leugth, width at top and liottom, depth, grade, 
and carrying capacity thereof, expressed in cubic feet per second of time, as near as may 
be; the time, giving tbe day, month, aod year when work waa commenced thereon 
by original construction, enlargement, or extension, as the case may be, and likewise 
the date when water was actually appropriated therefrom for irrigation aud other 
heneilcial purposes; the number of acres lying under and being, or proposed to be, 
irrigated by water therefWim, ^ud a map or plat on a scale of not leas than one Inch 
to the mile, showing the Incatton of route of snch ditch, canal, or reservoir, and the 
natural stream from which it draws it* "npply of water, and also the legal aubdi- 
visions of laud through wbicli they flow : Provided, That in case the said statement 
gives the direction or route of such ditch by courses and distances, according to 
the field-notes of tbe survey thereof, it shall not be necessary to include iu auy anch 
statement the map or plat above referred to. Such statement Hhall be aigued by tbe 
person owning aucli ditch, canal, or reservoir, or, iu cfise of a copartnership, by any 
member tboroiif, for and in bebaJf of sucb copartnership, or in case of a corpora- 
tion, by tbe president or secretary thereof, and snch statement aball be recorded a? 
aforesaid in a book t« be kept for that purpose. 

SbC. 12. If tbe owner or owners of any aucb ditoh, canal, or reservoir shall prose- 
cute tbe work of constmction thereon diligently and continuonaly until completed, 
and aball otherwise comply with the proviaiona of law, aucb owner or owners aball. 
as regards the owner or owners of all other ditches anbaequently conatructed and 
drawing their supply of water &om the same stream, have a priority of right to the 
use of such water from and after the date of tbe commencement of tbe construction 
thereof, but not otherwise. The beginnin;;: of all neoeas&ry surveys of such ditch 
shall be comudcred as the commencement of such work of conatmction. 

Sfc. 13. When tbe waters of any natural stream are not sufficient for the service 
of all those desiring tbe nse of the same, those using the water for domestic purpose 
shall have preference over those claiming water for auy other purjtofio, and those 
using the water for agricnltnral purposes shall have the preference over those using 
tbe same for manufacturing pnrposes. 

Src. 14. The priority of right to the use of such water shall be limited and re- 
stricted to BO much thereof as may be necessarily used and appropriated for irrigation 
or other beneiiciaL purposes as aforesaid, irrespective of the carrying capacity of tbe 
ditch, and all the balance of the water not so appropriated shall be allowed to run in 
the natural stream from which snch ditch, draws its supply of water, and shall not 
he considered as having been appropriated thereby; and in case the owner or ownerq 
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of auy sno.h ditch, cuiikI, nr reservoir fdiall fail to nse the wnter theiefirom for iniga- 
tion or other beoeliiital purposes, or shall refuse to famish any sarpliu water to the 
uwuer or owiien of l&odH lyiug nailer sucli diteh as hereinafter provided, during any 
two Rnceessire years, they shall be considered as having abandoned the same, and 
shitU forfeit all \Yater righta, oasements, and privileges appnrtenant thereto, and the 
vnlers fornierl]' appropriated hy them may i>e aoain appropriated for irrigation and 
other benelioiul purposes the same as if sniJi diteh, canal, or reservoir had never been 
Goiistruoted ; neither shall the owner or owners of any sach ditch, canal, or reMTVoir 
have any right to receive from others any royalty for the nse of the water oarried 
thereby, lint every Huch owner or owners having a sarplns snpply of water and fnr- 
nishini; the same toothers from an^ ditch, canal, orreservoir as hereinafter provided, 
slinll be considered common oarrierg and shall be subject to the sotne lavs that 
govern common camera. 

Sec. 1-'>. The owner or owners of any such dltoh which carries aereatetqnsntityof 
water than the owner dr owners thereof necessnrily nee for irrigation and othei bmie- 
licial partHwiis in connection with their own lands shall, when application is made 
to theui ior tliat purpose, famish snoh surplus water at reasonable rates to the own- 
ers of lauds lying nnder any such ditch for the purpose of reolatming snub, lauds and 
rendering the same productive, and in case of reiosal so to do tlie owner or owners 
of any anch ditch roav be compelled by injunction snit to foraish anch water on such 
o tho court "niay eeein meat and proper: Provided, That the board of oonn^ 
■"■'~ '"• ''■"'r reepeotivo counties shall have power, when application is 



maile to them hy either party interested, to establUh reasonable maximum rates U 
ho charj'Gd for the nse ofwater, whether furnished by individuals or corporations. 

Rkc. If. The cubic foot of water per second of time shall be the legal standard for 
the measurement of water in this Territory, both for determining the flow of water 
in natural streams uid ditehes and also for the purpose of distributing water t^ere- 

Sbc. 17. Nothing in this act contained shall in any wise interfere with any prior 
right to the nse ofsaid water; neither shall the owner or owners of any snoh diteh, 
canal, or reservoir who have heretofore complied with the laws relating thereto 
enacted by the ninth legislative assembly of Wyoming be required to file any addi- 
tional statement of claim under the provisions of this act. 
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IRRIGATION, ANCIENT AND MODERN. 



ITS FH78ICAI FEATUBES AST) CHABACTERISTICS. 

POSSIBLE EVIL EFFECTS— PRINOTPLKS OF LEGISLATION IK ANCIEST 
TIMES— ITALY— SPAIN ~~ FRANCE— MEXICO— A UHTRALIAN LEGISLA- 
TION— DEAKINS' BEPOET-FcyPT. 

PART VI. 

Ini^atioD of land is an art that existed for many centnries previous 
to any antbentic written history. The traditions of the Chinese people 
are very aactent, and irrigation is mentioned in their earliest history as 
extensively practiced. In Egypt, Syria, and the ancient kingdoms of 
Eastern Asia agricnlture depended almost wholly npon irrigation, and 
Htill so depends in those conntries where the people have snrvived the 
pohtical changes of thousands of years. The irrigation of gardens, 
vineyards, and helds is frequently mentioned in the Scriptures ; one of 
tlie earliest books speaks of it, and one of the prophets refers to " far- 
rows of the plantation." The systems adopted in Oaliforaia, Texas, 
New Mexico, and Colorado are of ancient origin, and are copied from 
ancient models. They are not the best, bnt they are cheap and easy ot 
coDStractioD. The settlement of the drier regions of our territory adds 
another instance to those of past history. The actual history of irriga- 
tion in the United States begins with the construction of the Pacific 
railroads. 

The enormous sums expended by the British Government in India in 
irrigating works, and the profit derived from them will serve to sns- 
tarn the arguments put forth by Mr. Cole and others, that while Ureat 
Britain is engaged in India not only in the coDstrnction of reservoirs 
for the storage of the waters and streams, bnt for gathering in the 
rains and dews for the purposes of irrigation, spending millions an- 
nually in such works, and in keeping them in repair, onr own country, 
possessing vaster domains than any nation of the world, and of incom- 
parable value, has only to enter npon her own possessions and, by 
trenching her mountain sides, beget reservoirs as enduring as the fonn- 
datiODS of the earth. 

USES, ABUSES, AND BEHEDIES. 
The late Hon. George P. Marsh, for many years United States min- 
ister to Italy, in an exhaustive article on " Iebigatiok, its Evils, 
THE BEMBDrEs, AND THE COMPENSATIONS," treats on all the phases of 
this important subject. In this article Mr. Marsh refers to the customs 
and laws governing the use of water in every country of Europe. The 
methods of accumulating and distributing the water of precipitation, 
and of flooding springs and streams for agricultural purposes, are read- 
ily accessible, and in the practical employment of the system our engi- 
neers and the ingennity of our people will, he says, no doubt overcome 
any special difficulties arising &om the peculiar geographical and me- 
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teorolo^ical featarea of onr territory. Tbe social, legal, sanitary, and 
flnaocial aspect of the subject in its application to extensive tracts of 
oaltivated land are not familiar to the American public. He says, caa- 
tions of a not altogether obvioas nature are more needed than instruc- 
tion on points of practical method, or of adaptability to particalar 
branches of agricnlture. He points out the evils and difiicnlties of the 
practice of irrigation, and suggests precautions against the occarrence 
of these evils and the means of palliating them where they are to some 
extent inevitable. In the introduction of new 8:F8tems of industrial or 
rural occupation in a scale large enough to affect the rights and inter- 
ests of whole classes of the population, equal regard should be paid to 
the good of every class, and on all such occasions the moral, social, and 
aaoitary conseqnences of great changes in the habits and employments 
of large bodies of the people i^ of more consequence than the merely 
floancial results. In this, as in most questions of political economy, is 
encountered the great enigma of the right relation between capital and 
labor, and there are not many instances where these relations are more 
unsatisfactory than in the employment of irrigation on ihe great scale 
in which it is practiced in many parts of Europe. Mr. Marsh says the 
tendency of irrigation in the Old World as a regular agricultural method 
is to promote the accnmulatiou of large tracts of land iu the hands of 
single proprietors, and consequently to dispossess the smaller land-hold- 
ers. Where a district derives its supply of water for irrigation from a 
single stream or lake not practicably iuexhaustible, the interests of 
production require that the husbandry of the entire district be admia- 
istered in a uniform or harmonious system, and consequently that the 
control of the source of water-supply be vested in a single head ; for it 
is obvious that each land-holder can not be allowed to draw oft at bis 
pleasure and appropriate to his own nse the whole current or such parts 
of it as may suit his convenience. The cause, capacity, and channels 
of .division and of final discharge must be determined by some common 
principle, aud adapted to the branches of husbandry best suited to the 
soil and climate. The agricultural economy of each farmer must re- 
main substantially fised and invariable, and even so simple a thing as 
the rotation of crops would be almost impracticable, because it would 
be impossible to change the whole system of supply. The canals of 
diversion aud ilistribation once established, the net-work must I'emain 
immutable, "as the arteries and veins of the human system." The 
measurement of flowing water and its diversion between different occu- 
pants are matters of extreme complexity, and jealousies and dissen- 
sions often arise between neighboring claimants iu regard to the as- 
certaiument of the quantity rightfnlly belonging to each and the amount 
actually withdrawn by each from the common source of supply. The 
consequence of these interminable vexatious is that the poorer or more 
peaceably disposed land-holder is obliged to sell his possessions to a 
richer proprietor, and the whole district gra<iually passes into the hands 
of a siugle holder, family, or corporation. In the large irrigated plain 
lan(is of Europe real estate is accumulated in vast tracts of single 
ownership, aud farming is conducted on a scale hardly surpassed in 
England or even on the almost boundless regions of our owu West. la 
illustration of this Mr. Marsh states that ten years ago a siugle pro- 
prietor exhibited at an agricultural fair at Mode D a one hundred yoke 
of oxen from his own estate. There are doubtless, he says, considera- 
ble economical advantages in the system. The unity of a^lmtntstration 
tends to iiicrea*ie production as well as to diminish the cost, but the 
evils more than counterbalance this a^lvantage. Pliny, the elder, com- 
plained eighteen hundred years ago that great farms had been the ruin 
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of Italy. Next iu importance to the moral and social aspeuts of tbe 
system comes the qiiestioa of the effects of irrigation on the health of 
the population employiug it in certain branches of agricultnre where 
water is largely used. Tbe fact ia established that the miasmatic ex- 
halations are highly deleterious. The rice grounds of Lombardy are 
alibost as destructive to health as tlitose of Georgia arid other Soatliern ' 
States. All iri-igatioQ, Mr. Marsh says, except where the coiillguration 
of the surface and the character of the soil are such as to promote the 
rapid draining of the water, or where special precantious are provided 
agiiinst its influence, is prejndicial to health. The increase<I dampness 
of the atmosphere is injurious to the respiratory system in some locali- 
ties, and in others the exhalations from the watered soil and moistened 
manare tend to develop malarious influences, and aggravate, if not oc- 
casion, febrile diseases. Mr. Marsh says, in a foot note: 

There ra no donbt thoiaaalubrtty of Borne m greatly aggravated by tlie nbDndaDtty 
irrigated ganleDswitb in tbe waliaof that oit.y, and ihe inoreaeed prevaletiuti of mala- 
rious fevera in tbe nerehborhood of New York and olber American cities Is due to in- 
creased extent of market gardens, and oousequently of irrigated lands in tbeir vicin- 
ity. 

INFILTEATION OF THE SOIL. 
Mr. Marsh notiees the purely physical evils which he regards as in 
many cases inseparable from this system of husbandry, and says the 
first and most obvious eftect of withdrawing water from its narrow nat- 
ural channels and distributing it over the surface of the earth is a great 
iucrease in the humidity of the soil watered, a like increase in the evap-> 
oration from it. and a corresponding reduction of the atmospheric tem- 
perature, as iu other cases of evaporation. The water imbibed by the 
earth is generally estimated at aboat one-seventh of the quantity ap- 
plied. This may not be sntHcient to aifect the consistence of the soil to 
a serious degree, but of the remaining six-sevenths the portion not car 
ried off by evaporation, employed to irrigate lauds at a lower level, or 
discharged into running streams or lakes, freijueutly produces a very 
prejudicial effect on the soil of adjacent lauds over which the water flows 
or into which it jiercolates. Thus, he says, the infiltration of the super- 
fluous water from the rice grounds of Lombardy sometimes renders the 
lower field.s adjacent unfit for any other hnsbandry to a distance of miles 
from the land flowed for watering the rice. The division of brooks and 
rivers and the final discharge of the current by remote outlets tends to 
deprive the district originally watered by it of their proper supply, and 
while on the one side consirlerable tracts of laud are sometimes drenched 
with superfluous moisture, on the other water courses large enough to' 
drive mills and other machinery may be laid dry and their flsh de- 
stroyed, and even the subterranean conduits from their beds which fed 
the springs and wells at lower levels may cease to flow. 

Irrigation always compacts and hardens the soil, and frequently to a 
very inconvenient degree. This, of course, increases the labor both of 
plowing and the subsequent tillage with hoe or cultivator, and farmers 
are tempted to rely too much on the fertilizing power of irrigation, and 
consequently to use little manure, a liberal application of which renders 
land leas liable to become hard and tenacious by watering. A general 
opinion prevails that water employed for irrigation dissolves some of 
the fertilizing ingredients of the soil, and carries them with it in its flow 
or percolation through the adjacent fields into which it escapes. This 
opinion was controverted by Liebig, who taught that none of the ma- 
terial constituents of vegetation were thu a abstracted by water, and that 
view has been confirmed by other observers. But later exiieriments 
appear to show that the doctrines of Liebig and his followers are not 
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strictly troe, for mineral and vegetable sabstances, which, enter more or 
leas into the food of plants, have been detected in the field, drains, and 
other eorrents from eoltivated soils. There is, however, no natiafactory 
evidence that land is impoverished by irrigation, though the consist- 
ence of the soil may be sometimes affected iojanonsly. The increase 
of the nataral hamidity of the soil provokes the growth of aquatic 
weeds, and in all freely irrigated lands the borders of the channels of 
distribntion are fringed with water-plants, in spit« of all efforts to de- 
stroy them. In many localities irrigation can not be carried on upon a 
great scale without the construction of large reservoirs. The objections 
to these arise from the fact that it is almost impossible to make the re- 
taining dams or walls safficieutly secure to prevent the waters from 
ultimately bursting their barriers and overwhelming the country below 
with ruinoos desolation. Works of hydraulics are full of examples of 
snob calamities. 

THE HEED OF CABB AND CAUTION. 

The qaality of the grain roots and other vegetables cnltivatetl by irri- 
gation is a point of importance, and Mr. Marsh says he has not found 
the meal of Indian com or other cereals produced by irrigation less 
sweet or less nutritions than that produced on an watered fields. There 
ure, he says, economical obstacles to irrigation, as it is seldom practi- 
cable withont considerable outlay. Dams, dikes, artesian boring ma- 
chines, pum ping-machines, reservoirs, aqueducts, and canal:^ :vre some 
of them indispensable where irrigation is employed at all extensively. 
The ground must be prepared to permit either a How over it or its 
gradual absorptiott and infiltration, and a good deiil of labor ia required 
in the way of grading before irrigation can be practiced with advan- 
tage. On the Alps irrigation is practiced almost np to the limit of per- 
petual frost The water of the melting snows at its low temperature 
is conducted immediately over the grass. There is danger, too, of enter- 
ing into the system without previous carefal inquiry astothesufflcieuey 
of supply, and this involves experiments varied and long continued tu 
determine. There is another suggestion to make in estimating the eco- 
nomical value of irrigation — namely, that iu some parts of our own 
country production is now overabundant, and needs repressioti rather 
than enlargement. Mr. Marsh says: "Fi'om all this it will be obvious 
that considerable evils attend the practice of field irrigation, and they 
would be sensibly felt iu its introduction iu a country which stands iu 
no special need of such a resource for iucreasing its agricultural pro- 
duction." The object of Mr. Mai'sh iu pointing out these evils has been 
to incalcate the necessity of caution iu attempting a revolution in our 
agricuibaral methods, but by no means to discourage careful study of 
the subject, or judicious experiment iu appropriate localities. 

He points ont the necessitv of taking especial care that water skull 
not be allowed to stagnate aud poison the air. Hilly and winding slopei^ 
admit of a simple and efScient mode of irrigation, or a sobstitute which 
is not available on level soil. This method has been practiced with noa- 
cess in many parts of the United States, where it is known by the name 
of "circling." It consists in horizontally terracing the slopes, or fui- 
rowing them with the bill-side plow, aud leaving the surface perrna 
nently in this condition. 

The duties of the general and local governmeuts of the United States 
in this branch of rural economy are by no means confiued to the simple 
protection of nature's waters from private encroachment. Govern- 
ments ought to take steps for collecting and diffusing all knowledge 
on the subject, and by encouraging and aiding exj>erimeats and bf 
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Special inquiry iato the pliyeical cooditioHB and capabilities, the wants 
and the meana of all our territory. Much of the practical inforinatiOQ 
needed may be gathered from Earopean experience and by the study 
of the metiiods employed in those exceptional parts of onr territory 
where irrigation haa been long practiced. 

Jlr. Marsh, speaking of the stapeadons net- work of canals lately cod- 
stracted by the British Government in India, says : 

Tb«re are deriona objeotioDH to the assniaption of eooh bardeos and responsibilities 
by Mpublican govemmeat, bat there are insaperable objootiona to onr other system. 

Ilie literature of Earopean legislation, costomaiy law, andjndioialaotioii on this 
aabject is TotDminone eooagli to form a library of itself, and of late years mnoh has 
been done to lighten the tabors of research on water questions, and to fitcllttate the 
applioation of law by oodifloation and completion of digests and compends by piivate 
jariato. 

Mr. Slarah says he is thoroaghly convinced, after mach observation 
and inquiry, that irrigation may be immensely extended among as with 
great commercial advantage, and that by reasonable prudence, and, 
above all, by a sutBcient exercise of moral courage by dur colors, 
Dearly all the evils which ordinarily attend the practice may be avoided 
or at leaat greatly mitigated. 

On thia subject the International Encyclopedia says: 

The anoient works for irrigation were stapendoos. The caoal of the Pharaohs, 
which coaneoted FelnHQim witb tbe Bed Sea, was an IrriKating canal. There existed 
a work in Arabia long before the time of Solomon, whiob in some respects excelled 
all works of the kind, modeni or ancient, and corresponds well with the tact that the 
Arabians of that time were amonK tbe first mathematicians. In Yemen, Arabia, 
there was an immense reservoir for nolding water for irrigating the valley of Hareb. 
The reservior was made by a dam 2 miles long and 120 feet high, It was constructed 
of immense blocks of ashlar, and was so dnrable as to serve tteporposofor which it 
was built more tbaa two thousand years. It then gave way, scattering rain In the 
coarse of the torrent which it let loose, 

It most be borne in mind that one of the best examplea in modern engineering is a 
dam in France across the Fureus which is 164 feet high but only 33S feet wide at tbe 
lop. This work almost sinks into insignificance when oompated to the ancient 
Arabian dam. 

Ilie plains of Assyria and Babylonia were intersected with a system of canals both 
for irrigation and navigation. In many of them water was raised by mechanical 
means somewhat like that practiced at present in Egypt. 

The ancient Pemviaos and Heiicans constmcted immense aqnedacts for irrigation 
pufpoaes whose existing remains, now partially naed, astonish the traveler. The 
same may bo sud of China. 

THE -WATEB LAWS OF OLDER LAND&, 
Borne, it may be said, once ruled all the countries of southern Eu- 
rope, northern Africa, and western Aaia, where irrigation had its birth 
and its greatest development in ancient times. Like air, water was 
regarded as a necessity to human life, of which every one might nse so 
much as was requisite for personal requirements, but which was not ca- 
pable of appropriation to private ownership farther than in this snfD- 
cient quantity. Streams, rivers^ ponds, etc, which were not in private 
owoerahip were regarded as things which belonged to the people as a 
nation. The roads and rivers were specially counted as public things 
by the Bomans. The codes authorized the use of the rivers as ship- 
ways, or for fishing, but the ownership itself was vested in the state. 
They were not the property of the mling sovereign, hot of the sovereign 
power of the people collectively, each one of whom could use them as 
bis own, but might not ii^jare, neither segregate any portion or conatit- 
aent part of them for his own. And this right waa extended to all, 
vrhetber Roman citizens or not, who were at peace with Bome. 

Public riverx are defined to be such as were perennial or ever flow- 
iug, but if located throagh private lands were not the property .of the 
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public iiuIbsb navigable orcapabluof beiuginat^tisoby improvemeut, or 
from 8Qme otlier cause of public importaucti. A river was distiuguished 
&oai otber atreanm by its greater volume or more considerable local 
importance. 

Tbe bauk of a river commenced at tbe limit of tbe spread of the 
waters at bigb tide, but when lands were not inundated, land below 
that line was property in public or private ownership. In tbe ca^e of 
iiavigable rivers, and all streams which were publiu property, the beds 
belouged to tbe state. Should the waters leave the channel and take 
another, the river was considered to have moved, and the old bed be- 
came the pr{>perty of those whose lands were taken for the new chaimel, 
while lauds taken for this new channel became part of the public prop- 
erty — the river. In the case of non-navigable rivers and streams not 
regarded as public, sitaated on private property, tbe beds belonged to 
the riparian proprietors. While the beds were covere*! with water tbe 
rights of the rroprietors were suspended, but revived when the waters 
i-eceded. The banks of the public river might l>elong to the ripariao 
proprietor to tbe extent that he bad the right to take the fruits, cat 
the bushes, and fell the trees which grew thereon, but not so as to preju- 
dice the use of the river or its banks by the public. 

The public had a right to the use of the banks of navigable rivers, 
so that a qualified ownership of the soil of such banks was all that 
could be acquired by private ))er8ons. The owner of lauds whicb were 
bounded by a ditch or wall following near the bank, or by a public road 
on the bauk of a public stream, was not a riparian proprietor; to be 
such, bis lands had to be bounded by the stream itself. Roman law 
made a marked distinction between rivers and other streams aud the 
waters thereof. A river-bed and tbe water was each regarded as u pub- 
lic thing^ the property of the state, necessarily excluded irom private 
owuersbip, control, barter, or sale : the use of both was to be enjoyed 
by all. 

The water of the river was the property of the people in common, and 
each, if the enjoyment of the public property would not be impaired, 
might divert a portion of the water from its natural channel for other 
purposes than those of bis own domestic necessities. 

The state was guardian of tbe common property, tbe water, and ao 
persou could use more than sufiicieiit lor bis iudividual necessities and 
those of his family and cuttle without a special permit. lu the case of 
water sources and water-courses which weie susceptible of private 
ownership, the right to nse their waters for purposes other than the sui)- 
jjlyoftheJmmediateanimal necessities pertained primarily to tbeowners. 

Springti and brooks being situated on private lands constituted parts 
of such property, but the water itself while running in its natural cban- 
uel was the property of all the people. The banks and channels of pub- 
lic rivers were specially guarded from injury ; the construction of worlts 
or the placing of obstructions, by tbe effects of which the current 
might be made more or less rapid, was forbidden. The construction of 
works upon tbe bank or in the channel of a public river, whether nav- 
igable or uot, whereby either the high or low water flow would be 
affected, was also forbidden, and works which might have an effect 
such as described, erected without authority, were removed or abol- 
ished at the expense of the constructor. 

It was declared lawful, however, for ripaiian proprietors, or those 
who lived near the bank of tbe public river, to erect works for the 
protection of a bank, provided that navigatiou was in no way impeded 
thereby, and that the river or the other bank was uot injured. If 
damage resulted tirom any such work an official esamluation was made, 
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and the works were reiuoved or ordered ebauged, Hud security for ten 
yeara was exacted Irani tbeir owner or constructor. There was a pro- 
vision concerning tlie pratoctiou of river banks, whereby it was lawful 
for riparian proprietors to construct works for the repair or protection 
of tbe bank adja«ent to their property. 

If damkge was threatened by such works to the lands of another, a 
writ of. inquiry was ordered, and security was exacted for ten years 
against the results of snch possible daiiiiige. 

Til© diversion of water, whether of Hoods or low-water flow, from 
public rivers, reservoirs, or tanks, without the sanction of a special 
privilege in each case, was prohibited. 

The water privileges were of two kinds: First, those granted to indi- 
vidoals, of water for use on individual lands ; second, those affecting 
water for public use. When a joint right to divert was issued to sev- 
eral persons, the division of the water was left to those Uuldiiig tli^ 
right. The use to which water was to be put was not always stipulated 
in grants, provided that it was to be used in good faith and not wasted. 
The user of water was liable for damages "byreason of anything done, 
dug, 80WU, delved, or built, whereby the river was corrupted." It was 
declared that water privileges should be "exercised in such a manner 
as not to damage other persons having similar rights." 

Immemorial possession and use of running water by a private indi- 
vidual, as tor the operation of a mill or in irrigation, gave prescriptive 
rights to the continued enjoyment of such use. 

No possessor of water, though haviug held it from time immemorial, 
bad the right to use it wastefully to tbe prejudice of others. 

Springs on private lauds were the property of the land-owner, on the 
principle that to such proprietcr belonged all above and all below tbe 
land and all it produced. The right to nae spring water might be ac- 
quired by others by agreement or prescription. 

Spring waters flowing off, joining with other waters, and forming 
brooks on other lands, became common property, but their use was dedi- 
cated to the owners of the lands along their course, so that such waters 
for purposes of diversiou belonged to these riparian proprietors. 

Water rising out of the grouud on a private estate, as being a part of 
the spring, was the property of the owner of the laud ; but when any 
portion of sneh water bad escaped from tbe tract where it came to the 
surface, it became a common property of all the people. But so long 
as it remained in cb&unels on private estates only the owners of the 
banks of its channels conld divert it from its course and use it, except 
this right should have been acquired as a servitude. 

But even these bank proprietors could not divert such waters if in so 
doing other proprietors were injured. 

Water drawn from its source or diverted or drawn fro'm its course 
into an artificial and private channel, or when stored in a reservoir or 
tank, itself in privateownership, became private property. 

The user might do with it as he chose, providing bis use was in good 
faith — not wasteful. Tho right'^ to draw water from a private spring 
or stream by others than its owners, and to conduct waters across lands 
owned by others, ranked as servitudes. A predial servitude under 
Boman law was a definite right of enjoyment in some particular respect 
of one person's property by the owner of other a^joiuing or neighboring 
property. Such a servitude could be held only as an appurtenance to 
land owned, being called predial because it could not exist without an 
estate. 

Theright of passage acrass tbe lands of another and the right of con- 
daetiug water tbroogh such' lands appear to have been recognized as 



272 IBRIOATION IN THE UNITED STATES. ' 

indispatable privilegei} from the earliest timea of the Bomau jurifipm- 
dence. 

The right of way to coDstruct a caual or other couduit through the 
property of another, and to lead the waters through it, was ooe of the 
chief rural aervitJdes, The right to take water through the property 
of aoothet iu a ditch or other couduit could be acquired by prescrip- 
tiou use for a long period of years, or by agreement, or, iu the case of 
public works, title to the land necessary could be acquired by espro- 
priatioD and payment therefor. When acquired as a title, of course 
the right was complete. Wheu a^ a servitude, the ri^ht was accorded 
for s certain pnrpose only. A rij;ht to draw aud use water from another's 
spring or rivulet might be imposed by agreement or prescription as a 
servitade thereon. 

MODBBH ITALY. 

"In northern Italy the waters of all streams, whether navigable or 
QOD-navigable, appertain to the royal or public domain." The old estab- 
lished claim of the cities, communes, aud associations of proprietors and 
of noble individuals in Lombardy to the supplies of water which tbey 
had for long periods of time actually utilized, having been recognized, 
the Oovemment asserted and maintained its ownership to all natural 
streams, whether navigable or not. 

Diversions of water under the old claims were subjected to Govern- 
ment regulations, but when the Oovemment had come into control of 
the streams, so many claims had grown up that the proprietorship of the 
state was almost a barren one. 

In Piedmont the right of property in all running water was reserved 
to the state. This reservation applied not merely to the large class o 
rivers, but also to the streams aud torrents, the water of which could 
only be used under specific grants from the Government. After all 
Italy ha<l been brought under one Government there was promulgated 
in 1865 the code of Victor Emanuel, of which article 427 is as follows: 

The natiuDal Toada, the abore of the sea, the harboTB, bays, coaate, riven, and tor- 
rents, tilt) Rates, the walla, the ditches, the baationa of (orts and fortifications form a 
part of tJie pablic domain. 

This provision of the code of 1865 is the law now iu force in Italy, and 
under it all running waters, except those of very small streams, are 
claimed as property of the Government, representing the people as it 
nation ; and they are administered very much as are the waters of the 
navigable streams of Frauce. 

Navigability itself wasa ruling consideration in Frauce, whilea volume 
of water for irrigation was the^iwint of importance which made the stream 
one of public utility in northern Italy. As a matter of fact, in northern 
Italy every stream of perennial volume, other than very small stream- 
lets, is regarded as a river; aud every stream of intermittent flow from 
the rain-fall or melting of snows, except the smallest, is regarded as a 
torrent. 

The principle that ownership of the land carries with it all beneath 
its surface and all it produces has prevailed from the times of the earliest 
recorded laws in all the north of Italy. Waters rising out of the soil 
have always been regarded as the absolute property of the owner of the 
soil so long as he retained them within the bounds of bis estate and did 
not permit his title to su&'er abridgmeut by allowing some other proprie- 
tor to acquire a prescriptive rightto the use of the waters. The springs 
always remain the property of the owner of the soil, but the right to use 
their waters may be wholly alienated and held by the owner of some 
other property. The principle as to ownership of a spring is the same 
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in all Italy as it was for Fledmont and other parts of the Sardiniaa 
EiDgdom. 

Aa the law oow^tands in all Italy, the owner of one or both banks of 
a little stream may nae its waters in irrigating his riparian lands, bat 
he mast restore the drainage and re«idDe of it to the ordinary chaonel : 
■while he who is not a riparian proprietor can not take such waters at all 
withoat the coasent of all the riparian proprietors ; nor can. any one 
riparian proprietor assign his right to water &oni each a stream to any 
one else. 

The riparian right to divert iraters from a stream is confined to the 
case of very small streams, and is scarcely known in the valley of the 
Po. Daring the times of the ownership of the streams and waters by 
the sovereigns of the states, and by the petty feudal ralers, and by the 
sovereign power of the states, as the representatives of all the people 
in each case, the right to divert water from any river or torrent coald 
only be acquired in the states of northern Italy by special grant or con- 
cession of privilege made on a format application, after due examinatioD 
and coii»Uleratioa of all the interests to be affected. And now that the 
country is united under one government, and the waters belong to the 
royal or public domain, the same rule, and substantially the same for- 
malities in applying it, exist. 

It appears tiiat the policy of the rnlers in Lombardy, until the later 
years of its existence aa a separate state, has generally been either to 
dispose of the waters of its streams in absolute property by gift or sale 
to those who constructed the canals to lead them out, or itself to con- 
struct such canals and sell the waters directly, or indirectly through 
farmers of the canal revenues, to the irrigators. The Government of 
Piedmont has generally been more conservative in the care of its waters. 
Absolute grants of ownership of waters ceased in that country before 
the beginning of the present century. Water privileges for all time have • 
been issued, but the full right of regulation was reserved to the Gov- 
ernment, and the cession of proprietorship in the water was expressly 
disclaimed. There are, however, important works whose proprietors 
have absolute rights of ownership iu the waters, acquired in the cent- 
uries gone by. During the later years of the existence of the Pied- 
montese Government its waters were disposed of only on long-term 
leases. This laat-mentioned policy is that pursued by the Government 
of Italy since it has supplanted those of Lombardy and Piedmont, the 
duration and terma of concession being similar to those of France. 



While under the dominion of Borne all matters pertaining to tlie 
streams and waters of the country now called France were subject to 
Roman law. Long before the close of the Bomau mle the people had 
the full protection due citizens of Eome, so that at the time of the con- 
quest of Gaul by the Visigoths (A. D. 470 to 480) there was much land 
held in individual ownership, with the consequent private rights, on 
small streams ; bat under the Merovingian kings the freehold titles to 
land disappeared, property was held by a different tenure under the 
sovereigns, and all rights of ownership in water-courses and waters was 
vested in the rulers themselves. The feudal system then grew up, and 
the water-courses, from having belonged to the nation and the people, 
or to private individuals, under Soman law, and then exclusively to 
kings under Merovingian mle, became dependencies upon the liefb of 
the feudal courts, who assumed almost complete ownerahip of andoon- 
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trol over them. A straggle waa ever present between these nobles and 
the kings for the control of the water-ooarBes, and the conflict did not 
cease until the Government had become centralized and feudalism over- 
thrown, daring tbe fourteenth century. In that century the study of 
the Koman law was actively reviewed in France, and feudalism being 
on tbe decline, the Boman law recognizing ownership of streams not of 
pnblic importance, nou-navigable streams, by the riparian proprietois 
became incorporated into tbe law of France. 

The kings asserted their ownership of all navigable streams and left 
tbe control and virtual ownership of non-navigable ones to the bank- 
owners, but really withoat any formal laws npon which to ground theit 
claim of title to them. The public possessions of tbe kings held for the 
benefit of the nation became known, as the " pnblic domain.'' This 
policy of holding fast to all the nation's property is still adhered to by 
the Government, so that water-coarses and waters once declared navi- 
gableand raftable can never be alienated from the pablic domain and 
become in any sense private property. 

The changes in the form of government occurring a little less than 
a century ago appear to have resulted in no completed action affecting 
the laws or customs respecting waters until 1803-'O4, when the Code 
Napoleon, which is the present civil code of the country, was promul- 
gated. The only direct statement relating t« the ownership of water- 
coarses or waters in this code is as follows : Highways, roads, and 
streets at the national charge, rivers and streams which will carry doats, 
shores, ebb and flow of sea (tbe land newly made by the sea), ports, 
harbors, roadsteads, and generally all portions of the national territory, 
which are not susceptible of private proprietorship, are considered as 
dependencies ou the "pablic domain," A royal ordinance of 1835 enu- 
merated all tbe streams and parts of streams in France deemed naviga- 
' ble and claimed as of the public domain, and other ordinances of later 
dates have added to the list. 

The sovereign authority to declare streams navigable, and hence part 
of tbe public domain, has not been disputed, but riparian proprietors 
who have been dispossessed of their right to water for irrigation, by the 
exercise of this power, have claimed and been allowed indemnities for 
actual damage caused them. Although only certain streams and parts 
of streams have thus far been added to the public domain, the admin- 
istration may at any time declare other streams or parts navigable or 
raftable, and tbns make them public property, afterwards paying the 
riparian proprietors for actual damage. The state owning these water- 
courses is, of course, owner of tbe waters forming them, and these, with 
the beds, are alienable from the public domain; their use only can be 
granted. According to the terms of the civil code, water-courses not 
navigable are common property. If the ownership of non-navigable 
waterc-ourses can not be dxed elsewhere, then these streams belong to 
the nation, just as well as do those whicb^ have become part of the 
pablic domain. 

Biparian proprietors claim the ownership of the channel bed to the 
center line in front of their property, and the claim is allowed, when 
the beds are permanently laid dry from any cause; alluvial deposits 
along their banks accrue to tbe benefit of the land-owner adjacent to 
whose field they form ; islands forming in the channels belong to the 
adjacent bank owners, and prior to the passage of a law specially to the 
point in 1847 the owner of one bank, although be might have secured ad- 
ministrative authority to build a dam in front of his own property, coald 
not carry it pastthecenterof the stream, or connect it with the opposite 
bank, without the consent of the bank owner. Until very recent years 



CHANGES MADE BY THE CODE NAPOLEON. 275 

-the beds of streams of tbis class belonged to and were auder cootrol of 
riparian proprietors, except where the GoTemment has exercised a sa< 
pervisioQ of works and channels to insnre a free Qow for flood waters. 
The waters of non- navigable and non-raftable streams were formerly 
-claimed as the prirnte property of the riparian proprietors. Their 
origiu and division and the necessarily commoti control of the Btreams 
upset this theory. Then they were claimed by these proprietors as a 
sort of property held in common by them for the exclasive benefit of ■ 
their lands and induBtries. It was and is still claimed by the owners 
of lands not bordering the streams that the watersbeloug to the whole 
people of France ; and while the riparian proprietors are given a right 
to use them in irrigation and otherwise, it Is not exclusive, bat the Gov- 
ernment can grant concessions for the ase of some part of them on lands 
not riparian, so long as rights already accraed by use be not nndnly or 
injuriously limited or their exercise inconvenienced by such action. 
The riparian proprietors now say, if the waters belong to the nation, 
they, the bank owners, have a special and complete servitade on all sneb 
watera, which right to ase is continuons and not forfeitable by fail- 
ure to avail themselves of it at an; time or any length of time, except 
■as between themselves. The fact of the ownership of the waters of 
non-navigable and non raftable streams by the nation is now pretty 
well settled, and the tendency of decisions istowardsa declaration of 
ownership by the nation of the beds also so long as occupied by the 
waters — so long as they are courses for public waters. 

Starting several centuries ago with almost complete ownership and 
control of the waters and channels of the streams not navigable nor 
raftable the riparian land owners have since been restricted in their 
rights, and now find themselves without any recognized claim of owner- 
ship in the waters, and only a semblance in the channel beds, until after 
these shall have been laid dry, but with a preferred privilege to tJie use 
of the waters. 

We find irrigation constantly favored in the laws in preference to 
manufacturing and many other uses of waters, domestic necessities and 
navigation alone ranking it in the scale, and the first of these two uses 
being the only one decidedly preferred to it in the administration of the 
laws. 

On non-navigable and non-raftable streams the administration in the 
theory interferes with private operations conducted by those who as 
bank owners have rights on the streams under the ancient usages and 
civil code to regulate works in the channels or on the banks with a 
view to preserving the channels in the interest of the public and for 
developing a free passage for flood waters, and with the view of pre- 
serving the interests of navigation on the main stream below. 

On the water-courses of the public domain the policy of the Govern- 
ment is actuated by a solicitude for the interests of navigation, and then 
by an almost equal interest in promoting the economical and full nse of 
the waters in agriculture, manufacturing, and iodastrial pursuits gen 
erally, and finally by a realization of the pressing necessity for promot- 
ing the arterial drainage of the country, in order that floods may be 
prevented and valuable lands reclaimed. 

On non-navigable water-courses the administration is not authorized 
to interfere between the owners of works already constructed and those 
proposed or newly constructed. Tlie administration is bound to pre- 
sume that the proprietor of lands on streams has a right to water there- 
from, and can only interfere to the extent of regulating his works. 
The engineers can advise the parties in interest and bring before them , 
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all the facts as to measure of water supply and extent of nse, etc, bat 
if on such showings agreements can not be arrived at, the administra- 
tioD has no alternative bat to saaotion the construction of any new 
vork proposed, provided the work itself is unobjectionable, leaving the 
court to decide whether or not the new appropriator is entitled to water, 
On navigable streams the administration is invested with full powers, 
not only to regulate works of alt kinds, bat to consider all qnestiODS 
relating to water privileges. In case of both classes of streams the 
engineers are charged with the duty of collecting and arranging data 
respecting the supply and use of waters. 

The construction and management of all public works except thoee 
s^tecially con&ded to the minister of war, of the navy, of education, of 
posts and telegraphs, and some others are delegat«d to the secretary of 
state or minister of public works. The care of all waters ami Vater- 
conrses, whether of public domain or not, their control and the coDtrol 
of the acts of individuals on their banks, are regarded as of public cod- 
cern, and the administration thus has to do with all aftairs afi'ectiDg 
streams. It is now the intention of the Government that all water- 
coorses of public importance in France, whether navigable or raftable, 
and consequently of the public domain, or not floatable even for rafts 
and timber, but which are of pablic utility, shall be subject to the sa- 
pervising care of special agents of the Government called gnardH. On 
non-navigable streams the guards are freneratly appointed on recom- 
mendation of the riparian owneru, and others interested. 

No work of any kind, sort, or description maybe erected upon a navi- 
gable stream or river floatable for rafts, or timber, or upon any stream 
80 declared, nor can any water be taken from such streams, except it be 
taken in a backet or other similar hand vessel, without the project for 
which it is required and the plan by which it is to be constructed, if a 
work, or ased, if a water privilege, having been first submitted to tbe 
administrative authority and publicly made known, so that it may be 
opposed, if necessary. Older rights and those of iudnstriea most need- 
ful are always protected in the administration of affairs from day to 
dayj but no right is so old or use so pressing that its owners have tbe 
power to control ttie diversion of the people's water, or use it in a waate- 
fhl manner, or in any way hinder the full development and prosperity 
of ocber ioBtitutions dependent on water supply. 

It is on rivers and portions of rivers where it has become necessary to 
construct dams for navigation, and those still higher, which have been 
dammed for purposes of flotation, that water privileges are chiefl,T 
sought after for power purposes, irrigation, municipal supply, and io- 
dnstrial nse. Such water-courses are public property, under fnll cad- 
trol of the administration. Xon-navigable tributaries of navigable 
streams, and these streams themselves above the points where thej be- 
come navigable, are also underthe control of the administraboo. Still 
or stagnant waters, those draining from marshes and ditehes, that bure 
A'ce communication from navigsible or raftable streams, and ntiese 
waters flow the year round, or waters where ferry-boats can ent«r at all 
times, and those cared for at the expense of the state, make part of tbe 
pnblic domain, and a right to dispose of or use them may be had oulj 
by special anthorization. ' 

Projects requiring special privileges to use water orsaoctioa of plans 
to erect works in water-conrses are undertaken either as private enter- 
prises of individuals to water their own lands, to ran their own milia, 
or for other private purposes, or aa speculative enterprises by indi- 
viduals, associated landholders, or capitalized incorporated companies 
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desiring to sell water to cousamers. Wben water pririlegea or permita 
to coustract works are desired by iodividoals, for their own private 
benefit, in the use of water or otherwise, on navigable streadis, an ap- 
plication mast be made to the prefect of the department where the in- 
ended work or diTeralon is to be made. 

"When water privileges on streatns navigable and of the pablic do- 
main are desired by, individuals, companies, or societies, for specu- 
lative purposes, all permits or concessions have to be acquired by de- 
cree deliberated upon in the council of state. Whenever x>o88ible, the 
diversion of water for an irrigation canal or other use (requiring the 
constrnotion of a dam in the river) is effected by,a work which serves 
at the same time to hold back water for the promotion of navigation. 
Works designed for taking water for any purpose of a holder of a water 
privilege are always constructed and maintained at his expense, and 
when in close connection with a dam for navigation purposes^are carried 
out by the administration. Upon non-navigable water-courses which 
have not been declared to be dependencies on the public domain, in the 
civic code, and which have not been improved in the interest of navi- 
gation, the expense of cleaning and caring for the channel generally is 
borne by the riparian land owners. 

Works erected and acts committed in the channels or on the banks of 
nou-navigable or non-raftable water-coarsea, when they present no ob- 
struction to free flood flow, are subject to regulation by the law as ad- 
ministered by the courts ; but works located upon navigable streams, 
vheo not dnly authorized by the administratioD, constitnte infringe- 
ments of the authority of the commission of public ways, and are sub- 
ject to repression. Water-privilege rente for irrigation works are rated 
upon the basis of the increase iu yield due to irrigation, and are flxed 
at a sum annually paid, equivalent to one-tenth of the increase in value 
of produce on the land irrigated over its produce before irrigation. 

Without meaning to limit the duration of water concessions, the rents 
are revised every thirty years, for, though revokable at any time, water- 
right concessions on public streams are given ior an indefinite time. 
Water privilege heads held in private control previous to the edict of_ 
1566 declaring the inalienability of the public domain are free from the~ 
■charge of rents, as are also those whose holders have, titles derived by 
purchase from the Oovernment. 

The exclusive right to frater for milling and irrigation purposes from 
streams too small to be regarded by the kings as of public importance 
were accorded to the owners of the bank lands, apparently on the 
ground tiiat they owned the beds and waters as well as the banks, pre- 
vious to the time of the Code Napoleon. In later years it appears to 
have become recognized that the waters were in reality a common prop- 
erty, and that the bank proprietors had only a right to use them and 
not a right of ownership in them, 

Still there Was the open question,^ whom were the waters a common 
property ; the riparian proprietors claiming to be the owners in common 
of the waters of each stream, and submitting to the control of the 
streams by the Government only as it was based upon the general po- 
lice authority of the nation ; while the Government asserted its right 
to control, not onlj' because of its general police ]iowers, but because 
of the fact that the waters were, really common property of the whole 
people, and not of the riparian proprietors alone, and that public inter- 
ests were to be promoted, as well as other private interests guarded by 
it, and that its mission was one to promote public utility as well as re- 

_ _ _ jogic 
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press or prevent abuse of private privileges in the protection of other 
privileges. 

Tbe continaed and growing abnse of the riparian water-right privi- 
lege brought aboDt an increased necessity for upholding this latter 
view, so that it became a popular sentiment, and owners of lands not 
rii>ariaD to the streams asserted a right to the waters for their irrigation 
on the ground that such waters were a common property of all the peo- 
ple; and asserting that the riparian owner's privilege of using then 
was not an exclusive privilege, but that upon a grant or permit from 
Oovernmeot any land owner could divert them for use on his lands. In 
this view of the case by far the greatei; number of land proprietors were 
interested, so that the governmental policy of control was strongly np- 
hfld. Now the mauufacturiug interests took alarm. Theowners of the 
hundreds of mills and manufactories depending upon water snpply 
for power and other purposes scattered along the streams all over 
France, and holding rights, many of them dating back in the times of 
the counts, and all valuing the riparian right as a protection to their 
WBter snpply, were arrayed against the advancing theory of the watera 
belonging to all the people and due to all the people for use. The Gov- 
ernment continued to uphold the theory of the waters of these small 
streams being a common property of all the people, bat no step was taken 
to accord land owners other than riparian proprietors any right to use 
them. 

Tbe case appears to have stood this way when the Code Napoleon was 
promnlgated in 1804. This code contained provisions which in course 
of time were recognized as placing the owuership of the waters of the 
smaller class of streams in the nation, but declared the nse of things of 
this class to be common to all. Left with this provision only, the waters 
of these streams would have been thrown open to nse by all the people. 
Bnt an article, under the head of "servitudes," seemed to place a special 
servitade (right of nse) on these waters for the beneiBt of riparian es- 
tates. The Oovemment had its bands strengthened in its policy of con- 
trol and regnlation, and the fhudamental principle contended for by the 
owneraoflandsnotriparian, aswellasby Oovemment, was recognized. 

The ownership of water belongs to the State, without pr^udicing the 
right to the same whioh corporations or indivldaals may have acquired 
by legal title in conformity with the provisions of siiecial laws in rela- 
tion to public real estate. The enjoyment of the ownership of water is 
subject to the following provision; No one may aie the water of the 
rivers in such a manner as to obstruct navigation, nor construct in them 
works which hinder the free passage of vessels or rafts, or the using of 
any other means of water transporiation. Id a similar manner the 
hindrance or obstruction of the nse of the b^nks is prohibited when 
they may be necessary for the same ends. 

The proprietor of water, whatever may be his title, has no power to 
binder the use of so much as is necessary fgr the supply of persons or 
stockmen who are in iiosseasion of qr living on real estate ;' nor to oppose 
the indispensable works to provide for that necessity in such a manner 
as shall be the least burdensome to the proprietor. He may have the 
right to indemnity reserved, except from those inhabitants who have 
acquired the use of water by prescription or by other legal title. 

TLe provisions of this code relating to the servitudes of water shall 
not interfere in any manner with rights legally acquired up to this date 
concerning the same. 

The proprietor of water has no power to divert its course in such a 
manner as to cause damage to a third party from overflow or from any 
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other caase. If any person dig a well on his premises, notwithstaniding 
he may dimiuish tUe flow of water upon the adjoining Und, he is not 
obliged to give indemnity. Every one wlio has acquired water, the use 
of w Lich he may dispose of, has tbe right to pass through the interven- 
ing lands, aabject to the oljligatlon of indrmuity to their owners, and 
also to the owners of any lower lands upon which the water may leak 
or descend ; bat edifices, their courts, gardens, and other appurtenances 
are excepted from the servitude established by the foregoing provisions. 
He who has the right of use has the right of way for water, and is 
obliged to construct the necessary channel through the intermediate 
lands, although there may be other channels for the use of other waters. 
He who has on his lands a channel for the use of water which belongs 
to hioi may prevent the opening of another, offering to give passage 
through his own channel, provided it does not cause damage to the 
claimant. Be must permit the passage of waters across canals and 
aqueducts in the manner most - suitable to the course of the waters 
which are to be conducted by them, and the volume most not be altered 
nor the two waters mingled in both aqueducts. 

Id the case of right of passage through intermediate lands, if it be- 
comes necessary to conduct the aqneduct over a road, river, or public 
stream, it is indispensable that permission should be previously ob- 
tained Ixom the authority to whose care the road, river, or stream is 
intrusted. Such authority shall only grant permission, subject to regu- 
lations bindiug the owner of the water for which passage is sought, not 
to hinder the passage of the water nor injure the high *ay, nor inter- 
fere with or stop the course of the river or torrent He who without 
previous permission makes a passage for water nr causes it to flow upoa 
the highway shall be obliged to restore it to its former condition, and 
give indemnity to any one to whom damage may have been caused, in 
addition to paying the penalties imposed by the public regulations. 

He who seeks to use the privilege {right of way through intermediate 
lands) must previously, first, prove that he can dispose of the water 
which he claims to conduct; second, affirm that the route which is 
solicited is tbe most suitable and tbe least burdensome to third parties ; 
third, pay the value of the laud which he shall occupy by the canal 
according to tbe estimate made by experts, with an addition of 10 per 
cent.; fourth, compensate for all immediate damages, including those 
which will result from dividing the land into two or more parts. 

Where the use of a canal already built is offered, he who claims the 
passage of water must pay in proportion to the quantity of tbe same 
and the value of the land occupied by it and the necessary expenses 
for the preservation of the canal, . without prejudice to the indemnity 
. that must be given for any other expenses which may be occasioned by 
the passage whicli is to be conceded. 

The quantity of water which may be passed through the aqueduct 
established on the adjoining laud shall have no other limitation than 
that whicli resulta from the capacity of the water-way as determined 
by its dimensions. Should the person enjoying the use of the water- 
way be compelled to enlarge it, he must bear the necessary cost, and 
pay for the land which is merely occupied, and for any damages caused. 
The damage is to be estimated by experts with an addition of 10 per 
cent., and account sball be taken of both immediate and resulting dam- 
ages. The legal servitude before mentioned carries with it, subject to 
provisions hereinafter contained, tbe right of way for persons and ani- 
mals and the transportation of the necessary materials for the use and 
repair of the water-way. 
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The provisions and same laws conceroing the passage of wat«r are 
applicable to marsh lands reqairing drainage or an outlet The con- 
cessions which may be obtained from the competent anthority ai» to 
be without pr^'niiice to othekrights previously acquired. Everyone who 
has the use of an aqaednct, tniether it passes through'his land or through 
lands ai^oiuing, mast coustruot and maintain the bridges, canals, aque- 
ducts, BQbterraiieaD and other necessary works, so that the rights of 
others may not be prejadiced. Those desiring to enjoy the use shall 
pay in proportion to that enjoyment, if there be no prescription or con- 
tract to the contrary. The code contains provisions for keeping the 
water pnre and for the construction of such works as may be required, 
in order that the course of the water may not be interrupted. 

The owuer of land snbject to the servitude of right of way may desig- 
oate the place in which the servitude shall be constitut«d. 

If the proper judge shall decide the place to be impracticable or very 
bardensome, the owner of the laud must designate another. If the place 
is subject to the same objection as the tirst, the judge Hball designate one 
which shall be established, taking into consideration the interest of 
both properties. 

If there are several pieces of property tliroagh which must l>e given 
a passage or a public way, the servitude shall be that of the shortest 
distance. If the distance shall be the same apoo the properties, the 
judge shall designate through which of them it shall be given passage. 

The width of the right of wny shall be such as the necessities of the 
ease may be deemed, in the discretion of the judge, to require, but shall 
not exceed 5 meters nor be less than 2 meters, without the consent of 
the parties interested. 

The court of cassation and the council of state have each decided also 
that the fall or slope of a channel is not the property of the laud pro- 
prietors, and that it enters into the class of things which, by the terms 
of an article in the Code Napoleon, do not belong to anybody, the 
use being common to all, and the eujoymeut regulated by the police 
laws; hence the administration grants a proprietor the right to back 
water into the channel iu front of lauds above him by means of bis 
dam, so long as he does not injure or endanger the lands iu any way. 
Here, again, was a step towards the abolition of the exclusive riparian 
control of the smaller stream, and a movement towards declaration of 
public ownership of the channels themselves. And thus the matter 
stands. The riparian proprietors still monopolize the right to use the 
waters from streams of this class. The code merely gives every riparian 
owner a privilege of using the water. No matter how old a privilege 
may be, the administration in the public interest has always the right ta 
turn sufficient water past the dam to satisfy the personal wants of pro- * 
prietors below, and it can even compel the construction of a sluice-way 
in the dam to be used for this purpose. 

As a matter of fact, the streams are controlled and the waters appor- 
tioned out of those who have claims on them by administrative regula- 
tions. The matter of the ownership of springs has been one full of con- 
tention in France ; but it is now well settled by the provisions of the 
code and the decisions under it. He who possesses » spring within his 
field may make use of it at bis pleasure. The code defines certain cii- 
cumstances under which, the control of springs is limited and qnahfled, 
the causes being the necessities of communities for water for domestic 
purposes, the necessities of the state for water for purposes of naviga- 
tion, the rights which persons other than the owners of springs may 
have acquired by purchase or by prescription. The courts can, in tlie 
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interests of sgricaltare in general and for the benefit of local agricalt- 
mists, prevenl wasteful or selfish nse of spriug waters. 

The ownership and control of springs is so complete and absolate that 
80 long as the waters remain within the property where they rise, even 
though used as a power for manufactariug purposes or otherwise, the 
administration can do nothing to interfere with the proprietor's nse of 
them. 

But if spring waters be led across or into property other than that 
containing the source, for whatever purpose, the stream is subject to 
regulations, as in the case of others. The owner of a spring can not 
change the course of its waters when they furnish the necessary supply 
to the inhabitants of a commune, village, or hamlet. 

Ooverumeut can, take possession of spribgs to feed canals for naviga- 
tion, but on condition that it pay a just indemnity. 

Tlie absolute right of ownership iu a spring is also modified by pur- 
chased titles, by prescription, and by servitude set up by the dirision 
of an estate containing a spring. 

SPAIN. 

The Spanish law of waters, aa it now exists, is a code in itself, which 
was finally determined and promulgated in 1866, after a study of the 
whole sulyect for eight years by a commissioner appointed for the pur- 
pose. The law of 1866 comprehends all tlhat is treated in laws of va- 
rious kinds relating at all to waters, high seas, sea-shores, beaches, bays, 
rivers, etc. The Spanish law makes the broad distinction between wa- 
ters on private and corporate property, which it calls private waters, 
and those on the public domain, which are called public waters. 

With respect to the acquirement of right to divert water for irriga- 
tion from streams on private or corporate property the law may be 
eummarized as follows : Waters which rise on private i)roperty belong to 
the owner of the property, provided he does not forfeit his right by non- 
ose for twenty j'ears. 

Waters runumg through private property are private waters, subject 
to use by owners of the banks. They may appropriate them for the pur- 
pose of irrigation on their estates, to be taken in their order from the ' 
head of the stream down. 

Works for the diversion of waters from a private stream may be eon- 
structed by the owner of the banks without official sanction, provided 
always that the amount of water to be diverted does not exceed 10 
liters (about one-third of a cubic foot per second) in any one instance; 
but, if the proposed diversion exceeds this amount, notice must be 
' ^ given through the alcalde for the information of the governor of the 
province. 

This notice is given for the purpose of setting before the people the 
facts in the case, and in order that an investigation may be held, which 
will determine whether or not the proposed appropriation will interfere 
with existing rights. ^ 

The waters of public streams are held to be the property of the king, 
dom. It is necessary to obtain an official sanction or grant of right 
l)efore such waters can be diverted and used in public or private irriga- 
tioti enterprise, except where the quantity diverted by any one appro- 
priator does not exceed 10 liters per second, or where it is to be ab- 
stracted &om navigable rivers by pumping machinery, or when the water 
appropriated is only the rain or storm water which drains rapidly away 
in the torrent beds. This grant of right is accorded only after ex- 
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tended and miDnte ezaminatioa of thn proposed project by the pro* 
viucial antborities, and after hearing all that may be said by those 
whose interests may be opi^osed to the diversion. There ts no such 
thing 38 unlicensed appropriation in large amoants, and no snch thing 
as nnregalated diversion of waters from the streams. 

The waters are held by the Government for the use of the people, 
tinder the Spanish law water is diverted for irrigation in large volnmes 
from thepablic streams, but it is done under special sanctions ftH>mthH 
antborities of the district, in a manner not to interfere with or injare 
other persons dependent upon its nse. 



The problems of rain- fall, water supply, and irrigation are of primary 
importance in the Bepublic of Mexico, A study of the laws and sys- 
tems pnrsned therein is of the greatest importance to American eu- 
Sneers and agriculturists engaged in the practical work of irrigation, 
exico is essentially a dry coantry ; its cultivation is dependent on 
artificial distribution of water. Its indifrenoas vegetation presents all 
the characteristics of an arid region. From all historioal evidences it 
is Been that irrigation vas among its earliest necessities and was the 
most prominent care of its people, of whatever race or condition. The 
soil of Mexico, as well as of that portion of the United States which 
formerly belonged to onr neighboring Bepublic, is fertile and &nit^l 
when once vitalized by the application of water. The table lands are 
everywhere adapted for grazing, and water can generally be found in 
quantity sufficient for the nse of cattle. The forests are valuable and 
abundant That an increase in water-storage capacity would largely 
add to the agricultural value of Mexico is obviona, and suoh an increase 
is becoming especially necessary in connection with the constrnetion 
and maintenance of railroads. 

The sources from which the water supply is derived along the line of 
the Mexican Central are springs, welts, stoi-ajje reservoir, and perma- 
nent Htreams, and these are all dependent upon the annual rain-fall. In 
most cases the supply of water at our water stations is obtained from 
wells dug by the company, and these vary in depth from 20 to 300 feet, 
and the water is raised to thetanbs either by hand or steam pump. In 
a few cases they have springs tb»t afford a gravity supply, but they are 
very few. In order t« preserve the raiu-^11, storage reservoirs have 
been built, from which the water is distributed by opeu cauals or ditches, 
and iu many places extensive aqueducts of masonry have been con- 
strncted to convey the water across valleys so a| to utilize it for irriga- 
tion. This system of irrigation, by means of storage reservoirs, can to 
good advantage be greatly increased, as whore laud can be irrigated two 
crops a year are obtained ; bnt at the present only a small portion of 
the raiu fall is utilized. Theseasouknownas the rainy season lasts some 
two mouths, and is for the most part confined to the period between 
June 15 and September 15. The following will show you the average 
amount of rain-fall at tbe City of Mexico for seven years and the State 
of Aguas Calientes for fifteen years : 
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The only artesian wells on the line of this road are at the City of 
Uexico, where good wat«r is foantt at the depth of from 200 to SOO feet 
below the surface. These wells are nsaally flowing, bat with only a 
small head, and have to be pamped when a large supply is needed. 

The laws and cnstoms controlling water in Mexico, ao far as the road 
is affected, reqnire the provision of snitable itasaages for all water used 
foi inigation. 

On Febroary 14, 1866, a law was enacted oontrollins the dietribation 
of water. The old nnit of meaaare for water was the sureo (or snlco) 
in the country, and the paja in cities, bat an act of March 16, 1S67, put 
the French metrical system lu force in the Republic, and a decree of 
August 2, 1863, made the liter (0.26417 gallon)' the unit of measure 
for water, fixing upon 6^ liters per second of time as the equivalent of 
a snrco (or sulco), and forty-five one hundredths of a liter per minute 
as the equivalent of a paja of the old measurement'. In cases of legal 
contest, wherein a right to a certain quantity of water was claimed un> 
der prior titles, or documents, sanctioneil by law, the measurement was- 
still to be given in snrcos. 

Engineers and anrveyors were reqaired to have regard, whether in 
city or in country, to the degree of inclination (amount of fall) in water 
channels, to take into account in each case the amonnt of pressure, and 
to present in their statements both the formulas employed and the- 
reasons for their calcnlattons. 

The royal instruction of October 15, 1754, was passed to regulate the 
8^Ie and distribution of land and water rights in the Indies. Sub- 
ilelegates were to be appointed by the viceroys and presidents of the 
royal audiency, who were to have jurisdiction of such matters, and they 
vere directed not to disturb possessions in lands embraced in settle- 
ments, or on which labor bad been expended, or which were cultivated 
or ntilized for pasturage. It was also required that all persons who 
desired to possess royal grants of unoccupied lands and water, and 

■ The metric system is founded upon the meter (abnut 39,37 inches), which was in- 
teoded to be the ten-millionth part of the distanc^e from the equator to (he pole, meas- 
ured over Uie surface of the earth, but in reality differs slightly from this meaaure- 
iQdnt. The liter is a cubic decimeter, the decimeter beins th" tenth part of a meter. 

The unit for land measure is the are, which is a square having sides of 10 meten in 
length. The hectare (100 ores) is about '.2.471 acres. 
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those owners who had possessed, without occapation or caltivation from 
the year 1700 ap to the date of the instruction, should present them- 
«elve8 before the snbdelegates and prove their titles within a period of 
time to he designated by the same anthority ; and when they had titles 
to allege which were not yet confirmed, but wereissned before the year 
1700, they were to be allowed pacific possession in oonfonniCy with tlie 
Jaw. They were, however, required to register the title. From those 
who had uo title there was reqnired a sworn declaration of long pos- 
AessioD, which was allowed to stand as a Just title by prescription. 
Those who desired to acqnire title were reqnired to expend labor upon, 
-cultivate, or occupy the grants for a period of three months ; and if the 
period expired without the requirements having been fulfilled by the 
grantee, the grant might be denounced by any one who fulfilled them. 

It was also provided that possessors of lands sold or distributed in or 
after the year 1 700 should never be molested, and their tiUes were thus 
confirmed ; bnt those who did not possess their property as aforesaid 
were required to solicit confirmation of their titles from the audiencias 
of their district or from the proper authorities, and if they failed to do 
so within the period designated their possessions were forfeited to the 
crown, although labor might have been expended on them. 

The guiding and fundamental principle throughout the whole of the 
regalatioDS will be found to have been that all anoh property was an- 
nexed to or incorporated into the royal crown to such a degree that in 
order to hold possesaiou it was necessary that individual possessors 
mnst have alleged and proved that their water rights had been con- 
ceded by special favor, because the law declares that to the prince, and 
to no other, appertained the right of distribution of water. This is 
«till the controlling principle of Mexican law.* The waters must re- 
main under the sole and absolnt« dominion of the sovereign, all waters 
of the public rivers (or wat«r-couP8es of public and common use) being 
his rights. This principle was so far qualified that any oue might take 
what he needed for domestic use, but no one conld take publio waters 
cpon his private grounds for irrigation without royal permission. A 
torrent is a stream of water originating {rom Bnow and rain at certain 
eeasons, that is, when the snow and rain raise the streams. Rivers are 
<livided Into public and private. The pnblic river is one where all 
en)oy the right to fish. The private stream is one by which some con- 
tract or agreement has become private property, and difiers in nothing 
fcom other private property, and in describing it " it has no banks." 
Banks are the precise limits between which the streams run in their 
natural course, which are as the shores to the sea. In concession of 
laud, if concessions are made jointly of the waters originating upon 
it, they are appurtenances of the lands granted. Being a servitude, 
waters had their place among the royal country servitudes. Fountaios 
AaA springs belong to the owners of the lands in which they rise as 
parts and appurtenances thereof, for which reason they are conceded 
with the lands. 

A servitude is the right of doing something on the land of another, 
■or of preventing the owner fh)m doing something. 

The servitude is a property appertaining to the thing, so that it 
adheres to it, no matter who may be the owner. Servitudes depend on 
the proximity of two predial estates, that of the person entitled to the 
servitude, and that of the person who has to submit to it. If for the 
-enjoyment of the servitude the estate on which it is imposed requires 

. * The tlghte of the princ« deMeading to tlie QoreTameat of the Bepablic. 
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Bome repairs, they must be done by him entitled to the aervitnde. The 
right of servitude is not susceptible of division, but its enjoyment may 
be limited to days, months, etc. Snch rights are acquired in the same 
manner as other property, and are either continued or interrupted. 
ContlDned aervitudea are those which may be used daily ; interrnpted 
ones, such as can not be so need. 

In connection with the use of water there are both urban and predial 
Bervltades. 

The predial serritades relating to water are, first, the right of cod- 
dacting water by means of canals or pipes over the land of your neigh- 
bor for the purpose of driving a mill, or of irrigating yonr land ; second, 
the right of drinking out of a fountain, or of watering there your 
cattle. 

The servitude of the aqueduct is the right of conducting water upon 
the gronnd or field away from the stream for irrigation or other use, 
specified in the right of servitude, which carries with it the right of 
way for the water-pipes, etc., and for those who have the care of them. 

It is uulawfnl to construct any work damaging others. If the con- 
struction of any work on the banks of a stream causes damage to the 
lauds of a neighbor, the law gives him a right of action for the damage 
occasioned^ and the works constructed must be removed. 

He who alleges his servitude is obliged to prove it; possession is not 
sufQcient. The right must be acquired in one of three ways : by agree- 
ment, by inberitauce, or by prescription. It is unlawful to alter the 
natural course of a stream to the prejudice of third parties ; bnt a per- 
son through whose ground the water is conducted may alter the channel 
for the sake of its more convenient use upon his land, provided that 
other parties be not prejudiced thereby. 

A servitude may be constituted not only at the source of the water, 
but upon any part of its course. It may be for a continuous flow, or a 
flow at certain intervals of time^that is, stated days or hours. The 
examination of springs must be made by experts, whose report must 
state under oath that the truth has been faithfully given, without t^vor 
toward either of the parties. 

The measurements for distribution are regularly obtained from the 
examinations, or measurements to determine the amount of the natural 
flow, the distribution being made to each person according to his position 
on a line. Hence, in measurements of examination, no changes are made, 
whereas in those for distribution the water-ways are enlarged, dimin- 
ished, and changed to conform to the letter of the grants of water. 
Measurements of examination are to be conducted at the most favorable 
distance from the reservoir or ditch, so that the water may run as nearly 
direct as possible and without too great rapidity of current. The reser- 
voir shall be made in conformity with some geometrical figure by which 
its area can be calculated, to which shall be applied a marking-board 
■ in such a manner as to show the quantity of water that is withdrawn. 
The marking-board shall have marginal nnmbers showing the available 
height of the water, so that by multiplying this by the width the area 
of the vertical section may he formed. It is to bo understood that water 
must always be taken in the manner in which it has been from the be- 
ginning, so that no more can be taken, nor can it be taken by any longer 
route. Those who are in possession of a water servitude must be main- 
tained and protected. In order to constitute such a servitude the flow 
of water must either be continuous or at certain intervals of time. 

Dominion can not be exercised upon the lauds of another unless dis- 
tributing tanks or aqueducts are built with separate basins, with aper- 



586 IBEIOATION m THE UKITED STATES. 

tares in the sides, having gates of the proper size to give to each the 
qaantity to which be is entitled. If the form given to the apertnre is 
that 4)f a sqaare, the area being given, the square root shall be the 
diameter of the orifice. If it should be cii'calar, the diameter may be 
foand by the role of Archimedes, that as 11 is toll, sois the area of the 
figure to the square of the diameter, the square root of which is the 
diameter of the required orifice. 

In distributing 'water from basins or reservoirs all the parties inter- 
■ested must obtain their amounts from apertures at an equal depth, 
■although the sizes of the openings ma; be difi'erent. la takiug water 
from a horizontal canal, through orifices in its vertical sides, a stop of 
the same size and figare as the opening must beset into the wall on 
the side of the opening towards which the carreat raas, so as to drive 
the water into the orifices. 

When various parties participate in the distribntioa of water, all 
tanks and receptacles and all openings for drawing it oft'sbonld remain 
unchanged in their dimensious and proportions, so as to preserve to 
each the quautity pablicly granted. The builder of snch tauks and 
orifices shall be the judge of the shape most suitable, but they shall 
have a nuiform altitude, increasing or dimiuishiog the bases, if rec- 
tangular, but'if circular their centers must be on the same horizontal 
line. It is an inflexible rule that the water which issues from those 
apertures should have the taame fall, for two reasons — they start from 
the same level line of base; or, if they take water from afall, it isfrom 
the same apron-stone upon which the waters fall, although carried away 
Irom thence in different troughs or chutes. The gravitation of wat«T 
increases its velocity in proportion to the distance through which it falls. 
The point of delivery mast be below that of the source. The surface of the 
water curves to correopond with the surface of the terrestrial globe, and 
in using a level, to avoid the error of assuming the water-level to be a 
straight line, the instrument should be set in the middle of each stretch 
of the line to be leveled, which may be longer or shorter according to 
the slope of the ground. All the proprietors who participate la the 
bene^t derived from the works which have been treated of are ander 
-obligation to contribute to the payment of the expense of their execu- 
tion iu proxtortion to their interest, according to an appraisement by ex- 
perts. Those who by their own culpable negligence have occasioned 
any damage must be responsible for it. 

The owner of land iu which there is a natural fountain oi source, or 
who has dug a rnnniug well, may cover it, or confine it by a pond or 
dam, to detain its running waters for his own ground, and may use and 
dispose of the waters freely. If he have surface waters which pase 
upon another piece of laud, the owner of snch laud, upon the lapse of 
twenty years, reckoned from the date on which be has constructed 
works designed to regulate their fall or course, may acquire property in 
the waters so receivwl. But this provision does not pri^hibit the owner 
of the source of any water, or of a pool, or a dam, from availing him- 
self of all of the enjoyment of the waters possible within the limits of 
his estate. 

The lower lands must receive the waters which naturally, and with- 
. out the work of man, come from the upper or higher lands, as well as 
the stone and earth which it takes ^n its conrxe, nor shall the owner of 
the lower land make any works which obstruct the servitude, nor the 
upper any works that increase the servitude. The owner of the land 
on which there are works to conserve the water, or on which for tin alter- 
ation of the water-course it becomes necessary to construct new ones, 
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is required, ia the absence of any special law to the contrary, either to 
make necessary repairs or constructions, or without demancling remu- 
nemtion to allow the same to be made by land owners who have expe- 
rienced, or are immediately exposed to injury from the water which he 
has arrested in its flow, or diverted from its natural course. The pro- 
TisiouB of the foregoing are applicable to the case in which it Is ueces- 
sary to relieve any laud of thoBe materials which accumulate or hinder 
the flow of water, resulting in damage or peril to a third party. 

In distribnting water among a number of claimants the following al- 
lowances are made ; For a flour-mill, 8 continuous sulcos ; for a pulling 
mill, 3 snicos ; for sugar-mills, S sulcos ; and to irrigate a tract of land 
-of about 33J acres, 2 sulcos, or if it be a cane plantation of the same 
size, 4 anlcos. The quantity is, however, not absolute, but depends on 
the slope of the ground and other circumstances. 

When the water supply is found insnfBcieiittomeet the requirements 
of the parties interested, resort must be bad to distribution by turns, 
some using water in the day-time and others at night, or any other way 
which may be agreed upon, because that which belongs to the whole 
public should be so controlled that all may have a share in the distri- 
bntion. 



The snb-prefect of the noithempart of Lower California, reporting 
on the water supplies of that district, mentions the Colorado as th« 
only important river in the district, and refers to information iu regard 
to that streauxalready in possession of the Mexican Government. After 
«nuioerating various smaller streams and a few ponds and lagoons, 
which furnish drinking places for cattle, be says: 

None of the waters to which I have referred ate used for ogrloaltaral purposes, be- 
cause the email grains — oats, vbeat, and barle; — which are coltivated In this district 
belong to the temperate zone and are jgrown ia winter. Corn, beans, and other 
piodncts of this nature are planted only m damp soil, which does not need irrigation. 



The political chief of Oro, in the State of Darango, writes to the sec- 
retary of state of that commonwealth that in the district under his 
authority there are thirteen hot springs, some of which are used to good 
advantage in ihe irrigation of gardens. The rivers which fertilize a 
large part of the district are tbe Bamos and the Sestin, which unite to 
form the ^azas. The Sestin, from tbe neighborhood of Cerro Prieta to 
its confluence with tbe Bamos, has a length of about 60 leagues (156 
miles), its greatest breadth being about 328 feet, and its general depth 
about 6 feet. The Bamos has a length of about 31 miles, with an ex- 
treme breadth of about 260 feetand an average depth of somewhat over 
3 feet. The waters of these streams, whose volume may be estimated 
at about 25 cnbic meters (882 cubic feet), are utilized iu agriculture 
with very good results, wheat and maize being tbe favorite crops, and 
yielding tbe best returns when the precipitation of the rainy season is 
largest. Besides these rivers there are many small streams which, 
without being permanent throughout the year, afford sufficient water 
to make them useful iu tbe irrigation of gardens. There are some un- 
important ponds in the district, but no lakes or lagoous. 

A law passed by the legislature of Duraugo, and dated I^ovember 11, 
1881, contains substantially the following provisions : 

So one is allowed to construct on the rivers or other waters belong- 
ing to the public, or along their banks, any new works, or to alter ex- 
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istinK ones In sucb a manner as to ohange the direction, height, breadth, 
or depth of the dams, dikes, or aqnedacts, without previoas license 
&om the public anthoritiea. 

Any person desiring snch a license is reqnired to state in wxitiog to 
the propel' local authority the kind of work which he proposes to exe- 
cnte, the materials of which it is to be constrneted, its dimensions, and 
other necessary particnlars, and the place where it is to be mad& 

The authority receiving application for license to constraot works on 
the public watt^rs or their aquedncM will note in writing the day aod 
the boar in which it was presented, and will give the desired record of 
it. The same authority will publish the petition by posters in the lo- 
cality in which the petitioner resides or by newspaper if there is one. 
A copy thereof will be t'urniahed to the corporation attorney, so that 
within eight days the latter may give bis opinion whether the proposed 
work wUl or will not be prejudicial to the public interests. This opinion 
will then be sent with the petition itself to the State government. The 
opinion of the attorney wUl be accompanied by that of an expert con- 
sulted by him, whose fees will be paid by the petitioner. 

The petition, having been received by the State government, will be 
published in the next three issues of the ofaeial journal. If dnring its 
publication, or within eight days thereafter, no opposition is made to 
the proposed work, and if no objection shall have been set forth in the 
opinion of the corporation attorney, the State government will anthorize 
the execution of the work, and will canse copies of all records in the 
case to be sCnt to the party interested, tor whom they shall serve as 
evidence of title. The same should also be inscribed in the public reg- 
ister of property. ' 

Any one desiring to oppose the execution of a work must preijent 
himself in writing to the state government within the period indicated 
in the last paragraph. On receiving such notice of opposition the gov- 
ernment shall immediately have it sent, with a record of all its anteced- 
ents, to the jndgn having primary jurisdiction in the locality to which 
the proposed work appertains, in order that be may decide whether or 
not he onght to prevent its execution on accohnt of itfl being in conSict 
with some acquired right, or causing, either to the public or to the in- 
dividual opposing it, detriment for which indemnity can not be obtained. 

If the damage which the work would canse is snoh as can be indem- 
nified, the judge shall cite the person proposing to constrnct the work 
and the person opposing it to a verbal conference, to the end that they 
may mutually agree on the indemnity to be paid. 

Whenever it shall appear that the opposition to a work is nnfonnded, 
the person making the opposition shall pay the costs of the proceed- 
ings thereby necessitated ; and if there shall also appear to be rashness 
or malice in the opposition its author shall indemnify the party opposed 
for all the damages suffered through the delay in carrying ont the worb. 

The amount of indemnity having been fixed, the work shall not com- 
mence nntil it is paid. 

Judicial proceedings arising nnde; this act will be in sammaiy form, 
as provided by the code of civil procedure. 

A decree having been pronounced, the records received (torn the 
State government must be returned, and with, them must be sent an 
attested statement of the action of the local tribnnal. 

Changing the course of a river or other stream of pnblio use, or drain- 
ing off its waters by means of works constructed in it or on its banks, 
is absolutely forbidden. 

In cases of argent necessity, to prevent inandatioo, the destractioiL 
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of wbtmbmeDtH, ieservoin, or aqnedoctB, or other damans eqnally 
serions) permisdou may be granted for the eooBtFUction of such works 
as tba'aathoritieH may deem neoessary. But if any work oonstmcted 
rnider such circumstances would iuterfere with other worka previoDsly 
exiHtiD:^, it can not remain lon^r than the circumstances contiuae • 
n^hiuh renderTtuecetwary, uuIeHSpermiftsion be obtained under the pro- 
vJsioDH' of this act, and such permiB«ion shall be applied for within three 
dayti after that of the local authorities in solicited^ The latter aRtbor- 
itiea are required to apprise the State government of their actioD in 
ca^ea of tlie class to which this jtaragraph refers. 

The preceding provisions do not apply to the partii^ or total recon- 
stiiiction of works already existiniTi or which have been executed ac- 
cording to this law, and which aronobto be ohan^d in their direction, 
height, breadth, and depth, A persoQ having occasion to make par- 
tial or total recoDStrnction of any work oonformably to this paragraph 
nnist notify the local aothoritJes, so that tJiey may assare themselves 
that the woric proposed is really one of repair or reconstrnction. 

So far aa they are not in conflict with the present law, the provisions 
of the civil code and code «f procedimB relative to the use of public 
waters, or to servitudes or works connected therewith, are left in force; 

This taw was promnlgated on the lOUi of Hovember, 1881. 



The principal rivers which traverse this State are the Ouitzeo (some- 
times called the Tulolotlan) of Santiago, or Grande, the Verde, the 
Jnchipila, the Lerma, the Znla, or Atotoiiiloo, the Aynquila, the Tnx- 
piiii, the Chacala, the Ameca, the BolaSoe, the Apazalco, the San 
l'<'dro, the Acaponeta, the CaQas, and the Camotlan, most of which u« 
nlKo known under other names. The Iwgest of these streams is the 
Ciiitzeo, which rises in the town of that name, and after a coarse of 
9SJea(;uea (255 miles) enters the ocean to the northwest of San Bias. 
Itsaver-oge How is about 111 cubic meters (3,920 onbio feet) of water 
per second, and its use in irrigation, which is now small, might be 
largely iucreased. Opposite the - town of Jaanaeatlan there is a cata- 
rnctabout^i feet in height, which wouldfnmish power to theamount 
of about 30,000> horse-power, of which only the amount required for one 
doar-milL is now utilized. There are many points along this river, or 
near it, where hydraulic wheels after Pouo^t's system could be advan- 
tageously used. 

The Yepde which rises in the State of Zaeat«eaa, is a tributary of the 
Ouilzeo, and for a distance of 47 leagues (122 miles) its course lies 
viihin the State of Jalisco. Its waters, which have aHowof 50 cubic 
meters {1,760 cubic feefe^ per second, are utilised in irrigation to some 
t'xteut, and by means of lateral canals they might be largely employed 
ill working hydraulic motors. 

The Jnchipila, another tributary of the Cuitaeo, rises in Zacatecas, 
and its course lies within the State of Jalisco for only 17 leagues (about 
U miles). It has an average flow of 16 cubic meters (505 cubic feet) 
pur second, and is utilized in irrigation. 

.The I^rma. which rises in the Almoloya region of the State of Mexioo 
and empties into Lake Gbapala al Urieote, flows through Jalisco only 
12 leagues -(about 29 miles). It has an average flow of 80 cubic meters 
(2,S:i5 cubic feet) per second, but is available for irrigation only when 
ltd waters I are high. This stream presents more advantages in the 
States of Miohoacan and Ouau^uato than in Jalisco. 
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T)te Zula rises within the State, and has a coarse of 30 leagaee (79 
miles) before emptying into the Oaitzeo. It has a flow of 8 cubic meters 
(282 cnbic feet) per second, and its waters are employed on a small 
scale in irrigation. 

The Aynqnila rises within the State, and after aoonrse of 70 leagaes 
(182 miles) empties directly into tbe Pacific It has a rapid current 
throngboQt almost its whole length, aad although it has an average 
flow of ^ cubic meters (1,069 cubic feet) per second, it serves to irrigat« 
only small areas. 

The Tuxpan rises within the State and empties into the Pacific, re- 
ceiving in its course of 60 leagnea (156 miles) the waters of numerous 
.tributaries which rise in the spurs of the volcano of Colima. It is 
somewhat rapid and has an average flow of 28 cable meters (989 cubic 
feet) per second. Its waters are employed to some extent in irrigation, 
but not BO much in this State as in Colima. 

The Ameca rises within tbe State, has a length of more than 55 
leagues (143 miles), and empties into the bay of Banderas, on the Pacifio 
coast. It is a fine stream, having an average Sow of 20 cubic meters 
(706 cubic feet) per Second, and is capable of being atUized in agricult- 
ure. 

Tbe BolaBos rises within the State, and after a course of about 43 
lengues (125 miles) empties into the Cuitzeo. It has a rapid current, 
witb an average flow of 15 cubic meters (530 cubic feet) per second, 
^t is utilized in agriculture. 

Several other streams, with volumes ranging from 2 to 10 meters (71 
to 363 cubic feet) per second, are more or less used in agriculture; bnt 
the i)riucipal use both of these and those designated by name above is 
in stock-raising. There are also innumerable small streams, tributaries 
of the larger cues. 

The most noteworthy lakes in this Stateare those of Gbapala,Magda- 
lena, MexcaltJtan, Atemauica, Cajititlan, Sau Marcos, Zacoalco, Atoyac, 
Sayula, Zapotlau, and Santa Maria del Oro, besides which there are 
many others, which, although smaller and not so well known, are 
nevertheless of great utility. 

Lake Cbapala is 90 kilometers (56 miles) long, and has an average 
width of about 17 kilometers (about 10^ miles). It is the most impor- 
tant lake in tbe State, whether considered with reference to the facili- 
ties it aflbrds for internal navigation or to its utdity in agriculture and 
stock-raising to the people along its shores; and by means of canals, 
especially one connecting it with the Ameca Kiver, its waters might be 
more extensively utilized for both of these purposes. The other lakes 
mentioned are much smaller than Lake Chapala. With tbe exception 
of Lakes San Marcos, Zocoalco, Atoyac and Sayula, they all have 
potable waters ; and the same is true of the numeAus smaller ones not 
mentioned by name. 

Tbere are few permanent irrigation works in tbe State, mere tem- 
porary appliances being generally used to draw ofi' tbe water for irriga- 
tion or for live-stock. Tbe works at Bellavista, execated with great 
skill by Seiior D. Gabriel Castaiios, should, however, be mentioned as a 
noteworthy exception to this rule. 

In the municipality of Atemajac de las Tablas (in tbe district of the 
same name) there are four reservoirs, but their chief use is the storage 
of water power for flouring and saw mills. In the municipality of 
Tescnitatlau tbere is a public reservoir kuown as the Santa Hosa, ia 
whicbraiO'Water is stored. Its length is 502 meters and its breadth 
260. In tbe municipality of Tizapan el 4Ito there is one rwe^voii — 
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that of Las Oaartas — in which enoagb water is stored for tbe irrigatioa 
of a HDiatlarea on one ranch. 

Reports are pnblished from many other municipalities, and numerous 
small streams and springs are referred to as furnishing water for the 
irrigation of orchards, gardens, orfields. The aggregate area fertilized 
by their water is quite Urge, but there are scarcely any among them 
that have a volame of more than 1 or 2 cnbic meters per second, 
and no important works are reported for making an increased area 
available to irrigation. 

mCROACAK. 

Tbe principal streams which lie wholly or partly within tbe limits of 
the State are the Lerma, the Balsaa, the Marques, ihe Tepaicatepec, 
the Duero, the Astala, the Apisa, the itio Grande de Morelia, and the 
Hnetamo. 

Tbe Lerma is provided with dams and reservoirs to facilitate irriga- 
tion, and several towns or villages and forty farms along that part of ' 
the river embraced within the limits of Michoacan avail themselves of 
its waters to irrigate wheat, maize, chick-peas, etc. In the Dnero and 
the MoreUa there are some small dams. Tlie other streams are turned 
to little account partly because of the broken character of the districts 
throngh which they run, and partly because of tbe limited extent to 
which agriculture in those districts is carried on. The volume of water 
in these streams is very large. The Balsas, for example, empties into 
the sea witb a volume of 132 biteyes, 12 surcos of water;" and the Mar- 
flues at a point called the Jantas, before receiving its last tributaries. 
Has a flow of 44 bueyes. In the southern districts of tbe State irri- 
gation is used in the cultivation of sugar-cane, indigo, aud rice, each 
estate having one source or more from which a snp[ily of- water is 
obtained. The water is conveyed to the fields in covered conduits. 

The population is generally located near the streams, and there are 
but few who have owasion to resort to wells. Such wells as there are 
rauge from 10 to 20 vara» t in depth in tbe case of tbe deep oueu, while 
tbe others range from 2 to ID varaa. 

It is worthy of remark that in the higher aud colder parts of the 
State the springs aud fountaius are permauerit throughout the year and 
maiutain a medinm temperature throughout the day. In tbe hot part 
of tbe State the streams are more numerous, but many of them run 
dry in October, aud do not flow again until the end of May. The chief 
cause of their disappearance is rea<lily found in tbe rapid evaporation 
which occurs in such hot climates. According to observations made at 
Churumnco in May, 1883, a cubic meter of water exposed to a dry, hot 
atmosphere, tlie temperature being about 100° Fahr., lost by evapora- 
tion 2 to 2^ liters per hour, while observations made at Lake Sirahueii, 
with a temperature oi about 59*^, sbowed a loss of hardly one-fourth of 
a bter in the same time. 

The stream known in difl'erent parts of its course as the "Carame- 
ciiara," " Liia Joyas," and ''San .1 uau " is used for tbe irrigation of 20 
cabal^riasi of land belonging to the difl'erent estates through which 

'The huey i» a somewliHt indefinite expreiMioD, jucauiiig astreftm of water aa larg« 
as tbe l)od; uf ao ox., wliilo tbe mroo ie tlie qaatitity uuuvuyed iti a, furrow made for the 
pnrpn&e in irrigating land. Some years atcer the adoption of tbe metric system a de- 
cree was isaaed making 6^ liters (a little less tban 1.72 gallons) peroecoud tbe equiv- 
ttleiitoftbe«urcn. 

tTbe vara is s mensare of abont 2 feet 9 inobea in length, 

tA valia(teTia= abogt 107 acies. 
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it flows before tiniting with the Tacdmbaro {"while the latter, whieh has 
» volotne of 3 bu^yes in the dry season and an average of 8 buegM daring 
tho rainy one, irrigates 6 coMleriat of farming land, aa well ae the fields 
and kitchen gardens near the city of Tac^mbaro. The Tarivao has an 
' average volume of 4 bueyes throngh the dry season, and in its whole 
course through the distriot irrigates 12 eaballeriat of land. The Pura- 
aran, or Calieote, has a volume of 5 bueyes and i siirooi from November 
to June, and hom Jaoe to November ite flow is oonsiderably augmented 
by the rains. It Irrigates about 7 oaialleria». These four streams, with 
fourteen smaller ones, none of which irrigate more than a few hundred 
acres of laud, have an aggregate volume ofabout26?)ueye8of water, and 
Bei've for the irrigation of an aggregate are» of 55 eaballeruu (5,585 
acres) of land. A small addition should be made to this total for areas 
irrigated from springs, pouds, and swamps. 



In the district of Ooatlan there are three rivers — the Amacusac, the 
Ghalma, and the Tambembe. The Amacusac is formed by the union of 
tbe San Qeronimo and the Obontalcuatlan, their confluence being a 
short distance outside of the district. The waters of the San Geronimo 
Are ntilized for irrigation on many wheat farms in the district of Villa' ' 
Guerrero, or Tecualoya. Baring the rainy season it has a flow of about 
35 cubic meters (1 ,236 cubic feet). The Ohoutalcuatlan, which receives 
a number of tributaries, furnishes water-power to many small factories, 
audits waters arentilized to some extent iu mining. After watering inv 
numerable orchards and gardens along its banlis it still has a flow of ^ 
25 cnbic meters (883 cubic feet] in the wet season, and from lU to 12 
cubic meters (363 to 424 cubic feet) in periods of drought. The Ama- 
cusac, formed by the nnion of the two rivers last named, has a flow of 
60 cubic meters (2,119 cubic feet) during the rainy season, without in- 
cluding freshets, and in time of drought it has somewhat less than half 
that volume. ■ Thus far but Uttle use has been made of its waters iu ir- 
rigation escept for the orchards immediately nlong its banks. After 
receiving the waters of several tributatries this river takes the name 
of Bio Grande, and still lower, after passing beyond the limits of 
Morelos and uniting wit^ the Pueblo, it is known as the Mezcula of 
Balsas nntil it reaches tbe sea at Zaoatula. 

The Ohalma is the most important river iu the district, not in respect 
to size, but on account of the fertility which it coufers on the many 
towns and districts through which it flows. It rises in the State of ' 
Mi-xico, rapidly increasing in size as it receives the waters of numerous 
springs aud rivulets, and becoming a considerable stream before euter- 
iiifi: Morelos. It wa^e^s extensive tracts of level lauds in the vicinity 
of the sugar mills of Gocoyotla, Actopan, Santa Cruz, San Gabriel, and 
tbe estate of Ouachichinola, and at the same time irrigates the flelds 
in the towns of Coatlan del Eio, Tetecala, Mazatepec, Sau Miguel 
CuilHtla, (Juiiehichinolii, and Puente de Ixtla. It has a flow of 25 or 
30 cubic meters (883 to 1,059 cubic feet) during the rainy season, and 
10 to 13 cubic meters (353 to 423 cnbic tfeet) during the dry months. 

Tbe Tembembe is scarcely uOilized at all in irrigation. Its flow dar- 
ing the wet season equals and often exceeds that of the Cbalma, but 
during the rainless months it runs almost dry. 

There is only one dam in the district of Ooatlan del Bio. This was 
constructed in the Tembembe Biver, at a cost of about $20,000, for tbe 
irrigation of the extensive fields of the Miacatlan estate ; and it also 
serves to supply the town of the same name with water. It is con* 
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sMered a meritorions piece of work in respect to its arcbit«otnre, its 
extent, and its solid coDstraction. The district beiiig well supplied 
witb water, there are no reservoim for its storage. 

The laws which govern the digtribation of water are auderstood by 
the writer of the report to be those oompriaed in the civil code of the 
federal district and of the Territory of Lower Oalifornla, this node 
being in fo^ in Mwelos. 

DUtriot of Ouioatlan, — A river known as the Rio Grande, which 
empties into the Fapaloapani, flows tbroogb tbia district and furuisbes 
water for irrigation atmany points along its coarse, its volume ini the 
raiuy season amounts to 200 cubic meters pee second, or more ; butdur< 
ing the dry months it falls to four or five meters. Of ite smaller tribu- 
taries tbere are many which dry up daring the latter portion of the 
year^ but it also receives a considerable number of purmaaent streams, 
most of which are more or less utilized iu the irrigation of maize, sugar- 
cane, or other crops. 

JHstrict of Tiaxiaeo. — Many small streams are enameratetl, giving 
their source, direction, estimated volume, eto., the latter iu most oases 
falling below one cubic meter per seconddnriog the dry season. Most 
of these streams are utilized to some extent in the irrigation of crojis, 
besides fbrnishing water-power for mills. There are no large rivers in 
the district. 

District of Tautepec. — The most important stream within its limits is 
the Bio Grande de Tehnantepec, which rises in the mountains of Qni- 
* echapa and Mixtepeqnez, and empties into the Paciiic 10 or 13 miles 
front Tehnant^pec. The average flow at the lowest estimate is al>out 6 
bueye» per second. It is utilized iu irrigating sugar-cane and maize at 
, certain points along its course. There are also several smaller streams 
which are turned to account for the same puri>ose. Owing to the small- 
ness of the rain-fall the streams in this district have greatly di<niiuisfaed 
in size, and there are no important bodies of water of any kind within 
its limits, nor have any laws been enacted on tbe subject of water dis- 
tribution. 

DUtrict of Ocampo. — The principal rivers which traverse this district 
are tbe Villa AUa and the Kio Mudo. The character of the country is 
not favorable to irrigation, and the streams which flow tbroiigli it, 
though many of them are constant, are not turned to account for that 
purpose. The same remark will apply to the waters of a number of 
small lagoons found within its limits. 

District of Choapam. — As regards rights to the use of water, the an- 
cieut Spanish ordinances in relation to lands and waters are in force. 

District of Tuwtepec. — No irrigation is needed because of tbe abiin- 
daut rain-fall. The provisions of the civil code of the federal district, 
amended in some few particulars, are legally iu force under State author- 
ity, but in the absence of any need for the appropriation of water dif- 
ficulties in regard to water rights seldom arise. 

District of Juchitan, — There is scarcely any irrigation practiced. The 
Astnla, which is tbe principal river in the district, has a volume of 8 
cubic meters during the dry season, and its plains are referretl to as 
" wide and fertile." 

District of Teposcohtla. — Eeports from a number of municipalities 
mention irrigation as practiced on a small scale within their limits. 
' The mayor or president of each municipality annually appoints an of- 
ficer, whose duty it is to dietribnte the waters in fair proportion among 
those baviug fields or gardens to irrigate. 
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Id the neighborhood of Juriqailla there arefoar small and unimportant 
reservoirs ; one party is coustructing one which will contain 1,100,000 
cnbic meters of water, and will command a large part of the valley of 
Qneretaro. On an estate to the north of Juriqnilla there are two good 
reservoirs, bat they are dependent on the rains for th^r supply of 
water, and have only been filled six times in the last twenty-seven 
years. The largest one, known as the Santa Oatarina, is 2,500 meters ■ 
long by 900 wide and 6 deep. The other, known as the Pinto, is 1,275 
meters long by 60U wide and 4 deep. A reservoir of small size is foand 
on the San Miguelito estate, northwest of Jnriqullla. It is of tittle 
importance, but serves to irrigate some limited areas of tilled land. . 

There are many permanent streams whose'waters are used in irriga- 
tion, but none having a volume of more than a few cubic meters. 
There are also a number of small lakes and lagoons and some impor- 
tant springs in the State. 

There has been no State legislation especially bearing on the nse of 
water, which is regulated by the civil code, the Spanish laws, and the 
ancient ordinances of land and water, according to their respective 
dates. 



The situation of this State in the northeastern part of the Bepnblic, 
with the Gulf of Mexico bordering it on the east, renders it compara- 
tively indeitendent of any artificial means of supplying the crops with 
water. 

A report to the State government from the council of Nuevo Laredo 
mentions the Eio Bravo as the only source of water for live-stock in 
the dry season. Daring the rainy seaison it is subject to heavy Hoods, 
and overflows the bottom lands along its banks, on which the farmers 
raise sure and abundant crops. 



The Zabnapan and the Attoyac are the only streams deserving the 
name of rivers. The former, which is tributary to the latter, is ntilized 
between the town of Apetatitlan and its confluence with the Atoyac, 
by eleven estates, six towns, and a number of small farms, while it also 
furnishes water-power to several mills and factories. It is, however, 
but a small stream, its volume during the dry season not exceeding IJ 
cubic meters per second, after receiving the waters of many springs and 
rills. 

There is no place of any considerable popnlation on the Atoyac, but it 
furnishes- water for the irrigation of ten estates and the supply of sis 
towns. In the rainy season it is a roaring torrent, swollen by the waters 
which pour into it from the mountains, but during the dry weather it 
dwindles to a volume of about 4 cubic meters per second. 

In the eastern part of the State reservoirs are used for the storage 
of rain-water, that being the only means by which a reliable supply for 
man and animals can be secured. These reservoirs vary in size accord- 
iiijt to the needs of the localities where they are situated. 

There has been no legislation in this State to regulate the appropria- 
tion of water for irrigation or motive power. The proprietors of land 
and manufacturiug establishments nse the waters of the rivers in ac- 
* The iueter=39.37 inolies, \ 
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cordance with the privilegeB coDceded by the colonial gOTemineDt in 
the origioal titles to their property ; and those who do not enjoy anch 
rights have recourse to the authorities of the mnnieipality controlling 
the water which tliey desire to nse, and are allowed to take the water 
needed for irrigation sutyect to an annual tax, which goes into the ma- 
bicipal treasury. 

VKRA ORUZ. 

The water courses are not utilized in agricnltnre or in mannfaefcnres. 
}n the former no machinery in used, nor is there any resort to irriga- 
tion, and when tliere is a prolonged drought the consequences are 
Severely felt, the agriculturists making no efforts to utilize the waters 
that are at hand, but contenting themselves with the hope of rain 
while their crops perish. 

Legislation on the subject of water is only rudimentary. 

The principal rivers of the district are the St. Teter and St. Paul 
(one river) and the Cazones, both of which are navigable for short dis- 
tiinces. So estimate is given as to their volume and no information as 
to irrigation, either on these streams or their tributaries, within the 
district. 

A return from the district of Acayrican enumerates many small 
streams, including a number of anoyos which disappear daring the dry 
season, but no mention is made of any use of these waters for irriga- 
tion, 

A report from Orizaba enumerates various streams, some of which 
are used to a small extent in irrigation ; but the largest (the Ingenio) 
liiis a flow of only 6J cubic meters, while some of the others dwiudle 
during the dry season to less than 1 meter. 

From a list of the principal rivers which rise and flow through the 
State of Vera Cruz, those having a length of 40 leagues (104 miles) or 
upwards are presented below : 

Pauuco, Tamesi, Moctczuma, Calabozo or San Juan, De los Hnles, 
San Pedro, San Marcos or G«zones, Tecolutla or S. Pedro and S. 
Pablo, Mautla or Rio Frio, Papaloapam or Quiotepec, Teseclioacan, 
Zapotla or San Juan, Blanco, Coatzacoalcos. 

r In the municipality of San Alto mention is made of two streams and 
a number of springs which are used to a considerable extent inirrigalion. 
The larger stream has a course of 6 leagues (about 16 miles) and a 
volume of 30 surcos. As regards water rights, the rule is that the dif- 
ferent landed proprietors "take what water they need where their 
property is crosHCd by a stream, leaving the rest for others." There is 
some irrigation from small streams in other municipalities heard from. 
In Nocbistlau there are a few unimportant rivers and two small res- 
ervoirs which serve to iiTigate small areas of land. At Juchipiia there 
is a stream from which considerable water is obtained for the irrigation 
of orchards and gardens along its course, the quantity being increased 
at one point by a reservoir wherein water is saved for nae daring the 
dry season. 

AUSTRALIAN IBEIGATION LEGBLATTON. 

The colonial governments of Kew South Wales and Victoria joined 
in a conference to examine the Murray River drainage basin, in order 
to arrange the terms on which this boundary area could be regulated. 
To some considerable extent it represents the problems involv^ in the 
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flow and dUtribntioD of the iatentate- waters witbin onr arid region. 
The legal control of tbe Marray, banks and basin, seema anqQestionably 
to restwith the Colony of Sew Sonth Wales, whoeebondary line it is, 
but the larger considerations' of physical geography, topography, 
hydrography, ani! ctimate forced a eonsiderntton of the interests of Vic- 
toria. It was finally proposed and decided npou that a joint trnst be 
formed with these powera: 

(1) After defliitog the areas, it was recommended that said joiat trust 
" shall have i)owor to regulate all diversious of water from the liver 
and its tributaries." 

(2) That certain tributaries may be reganlcd as feeders to the main 
or "Murray" river, or, as the terra is, ^' compensation water." Other 
tribataries " may be diverted and used by the respective colonies 
through which they flow." 

(3) The whole waters of the upper and lower rivers (Murray) are 
"deemed to be the common property of the" two colonies interested. 
Each colony in general to have the right to one-half the said waters, 
subject to reservatioD of " compensation water " aforesaid. 

(4) "That all natural diversions" shall "be gauged" under tbe trust 
The portions of such diversions not returned to main river channels 
^' shall be debited" to the colony "diverting the same." 

(5) That the trust "fix and determine" the "high-fiood levels," and 
have control of all waters flowing above them, using them as may be 
deemed expedient. 

(6) That all expenses be jointly borne, and that as f!ar as possible 
united action be had in the oonstroction of works. 

The balance of provisions provide for the organization, etc., of said 
trust, its members and officers. 

AS i-VSTBALIAN BEPOBT OK AMBBIOAIT mBIQATION. 

ThO' following I extended series of extracts are from a peport on 
American irrigation to the governor of the Australian colony of Vic- 
toria, made by the Hon, Alfred Deakio, M. P., cfaairmMi of the royal 
commission on water supply, 1884^'8B. Thoy will be of great interest 
to the American reader, not only because of the author's lucid 8t>'le, 
but because his field of investigation covers in a remarkable manner 
the lines of inquiry followed in collecting the materials for the first 
edition of this report, while he presents in much detail precisely the 
kind of information which it has been the object of the Department to 
collect : 



M compared with that of Europe is a thine of yesterday. In Mexico ini cation was 

Sracliced before the Spauishoonqoest, andthereBreafewspotsiiiitaoMproviDceainon' 
>riiiiiig tile aoathweatero States of thn Union, where, either at the Indian villagesor at 
the miHMioiis, plota can heneeii whicli have been cultivateil for a centnr; by its meaaB. 
In Utah Americans began irtieatinft in a primitive way forty years ago, and their ex- 
ample was followed in that fashion, capeci ally near the Mexican border and nnderHei- 
icao tutelage, for a aco re of years. But the real development of American irrigation, noir 
so wide-spread, has talsen place entirely during thelast quarter of a centnry, and mainly 
during the last fifteen yearn. During that period it has been lifted out of its early 
ludwiesH and carelessness into somethinK like science and skill. Its traditionsdatono 
farther than this ; its records do not date so far. The strides it has taken way ba 
Jsdged from thenow cnrrent estimate that, as against 4,500 miles of canal in Lomhardy, 
there are 12,000 miles of main canals in the West, and that the capital iuTested in 
•nd aboat them is expressed in millions of pounds sterling. 
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A TITH) DXSCRIFTIOH OF ISIDITT. 

Tkeirrijg&tedlandsofAiDerioft, though widely Tuioos, may be dtTided into two.CTMt 
oliuses. The rolling prairiCH of Kanflos and HlopioEDplandi of Colarado. belong t»ona 
divinon. Poor and bronn in ordinary seasons, tneir bufialo and bnnoh xraawa. are 

often green KflerfavorableBprtnji; rains, and it seems bntBatnral that, when aoonstant 
anpply of water is eeonred, theee treeless expansea •honld lief(»iluaU« coai)aerad by 
the marah of settlement from tliickly-isbabited tindeloeoly-enltivat«d districta. Not 
BO with the sandy wastes stretobiug in a broad bolt from tKe north to the soath and 
■oDthwest of the arid region. Here there is no prospect, of any early invasion doe to 
preasare of popnlatlon or overflow from orowtlod towna. Uere there is nothing to at- 
traot, and overythiag to repel. Here even the rich red meaa lands that lie nnder the 
shadow of the foot-bilisaredesolate at ajl times and all seasons — so desolate that itseema 
iiDposeible they shonld ever snstain alivingthing. From them the illimitabledesert, 
bar« and blinding in its glaring l>arrBiine»H, stretches far away l4> the ni irage towers 
that shift along a dnll and nndeSned horizon. Much of the soil is so powdery, even 
in winter, that it follows in a lazy trail of clond the horse ef tlMMtlitary riiier, or is 
Backed np in whirlwinds under the scorching siimnier san. Elseirheru its gravelly 
and gritty snrfaces, strewn with splintered bowlders, are seamed into gaping gnlches 
. and Basnres of insppoosable thirst. There is no^rass, the only veget^tioa .Mine a 
witbored-looking brush resembling salt-bosh, the thirsty-lookinf; eactus, a jVLoekas 
acrab like our ti-tree, or tUurny variety of stunted palm. 

Such is the Mapimi Desert in Mexico, the Maricopa Des :o 

Desert in California ; and such, without water, they must as 

of sandy aridity and gray innntritions herbage, suiren ), 

surround oases created and siiatained by irrigation. In a 

canal, pleasantly breaking the dull level of the dried-ui es 

for miles by a line of green bushes followiug its sinuons < le 

broadens as if into a great green plantation, dotted with ti a, 

ftnd decked with flowers. Its little llelds. fringed with it 

with f^esh-sp ringing pasture, upon which stock are gi k 

dark orange proves and chisteting vines. In the oanter i ly 

with teams and traders, where the train stops for a moii ts 

again the houses and trees vauish as if by enchantment in 

throagh the dreary desert once more. 

It is thus that the e^e bears testimony to the fruits id 

in the North, though in a less striking way, the lesso n- 

tioas ditches that wiud along the hillsidca or prairie ■!• 

selves until it is perceived that, where they are not, s e, 

a small party of roving Indians, or a burly rancher a It, 

while where they multiply are the buildings, the ban ti 

of open country broken by long ridges of canals, its la 

checks, with a barefooted Chinaman or higb-buuted £ it- 

ing the water from one to the other, are common fe ra 

one beholds industry and intelltgeoce transmuting bi id 

fields of waving ^raiu, Familiar, too, are the knots of active men, the little camp 
of tents, and toiling teams, that mark the progress o( a new ditcU into the wilder- 
ness, where it is to create a settlement and maintain it iu the faceof all seasons. Tha 
Indian village, the Mexican pueblo, the American township, all olaster alioat tlio 
natural stream, or the artillcial stream wbich makes it itervioeable: Ua in these 
parched regions its progress is everywhere a tnumphal march. Jc is here Tetitably 
the water of life — life to the grass and ilower, to the loaded tree, to mau, and to the 
oity of men, whose homesteads and harvests follow in its wake. 



Id westMU America the water supply is almost invariably provided. by private com- 
panies. In oneinstanoo, that of Iios Angeles, California,where this rule nbtniua, a wuMr 
SDpply has been undertaken by the miluicipal body, bntitisnoteniplayeilfQrdomeHlio 
pniposea, being applied, curionaly encmgb, to irrigation only. The outlay inonrruit is 
recooped by sale of the water to the formerH, a great number of. whuin bsve.tlieir 
plats within the eity boundaries. The local governing body of Salt Lake,, Utah, has 
also undertaken a similar work, tliocgb this is mftiutained out ol. the ordinary rates 
instead of by sale of water. Local govutning bodies, however, douot, aaarule. goso 
for as this, even where, as iu Los Angeles and Salt Lake, water for irrigation is as es- 
sential to the maintenance of towus as is water for drinkingi purposes. Tbe utmost 
they do is to permit, as in Carson, City, Nev., a canal 6 feet wide to niu aloug a 
main mod unfenced, or, as in Phoinix, Ariz, to permit ditches 3 feet and 4 leet 
deepto oroaa their roods without requiring them, to be fenoed ot bridged. Bayood 
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this, mvntcipalltieBdonotliiiiK. State goTernmenta have never done &njthingin th4 
way of andertabiiiE or Bssiating in the coaatraction of imgatiOD worlu. Tbey an 
uot expected to oaaertake them, and there does not appear an; likelibood of their 
ever having an;^ prD|>rietiiry aonnection with them. 'Die Central (General) Qovem- 
ueat maintainaif poiMilile an attitude of even greater indlfferenue. All the irrigation 
works of weatern Ainarica, with the exceptions above named, have bean conatruoted 
and maintained wholly and solely by private persona. Not only has the OoverDnieut 
spent notbin^ upon them, bnt it hae known nothing of tbem. They have been con- 
stnicted outaide tliolaw, extralegally, if notilleeally. Even now only t«o States and 
one Territory have attempted to deal legialatively with any of the prsblema laiaeil, 
and it is not claimed that in more than one of these has anj'thing anbatantiol been 
achieved. In Colorado the State engineer has issued one report, which inoludea a reg- 
ister of water-righta. In California the State engineer haa iaaned one report apecially 
ilealing witb irrigation, bnt there is no register of water-righta. In no other State or 
Territory ia there either report or regiater. These reporta are of great intrinsic merit, 
jbnt have a further intereat, inaamnch aa they ore the only official papers published 
by any State hearing upon irrigation. 

DlFlflCTILTIItH or THB INQUIRY. 

Only the fringe of the a ubject having been toaohed officially, theTiaitorwhodesirea 
to atndy irrigation finds that the data upon which hemustbnild hia conclnaiona are not 
lobe obtained r«ady garnered in a State office, bnt that they are virtnally nncollected, 
and must bo Hongtit lor in the fields of practical farmers. The offioiala of the Central 
Government and of the State guvemmenta exhibit the moat conaiderate courtesy, but 
can only regret that they have been bo hampered by want of means and authority that 
they have not been able to carry on their work in this direction, so aa to place the mat- 
ter upon aBcientifiobaaia. This condition of things is doubtleas largely doe to the aew- 
nesaof the country, and will tend to disappear as these regions attain to the age, popn- 
lation, and organization of the Eastern States. All that could be done to nr^e the leg- 
iBlatnreofCalifornla to action has been done hy the State engineer, who, with liia col- 
league in Colorado, has maoaijed at lust to partially educate pnbUc opinion as to the 
duty of the State in this relation. Bat their beat endeavora atpreaentoan only point 
to the sources in which knowledge must be looked for. The farmers of America com- 
pare favorably with thoae of any country in method, quickneHS, and caation, bnt they 
are not given to recording exact qiiantition of water, or the special conditiona of it^ 
use, or yet the results obtained witb the ex actneas required for professional in veabiga- 
tioii. Many of them have been their own engineers or have employed engineera who 
eithernsnd no plans or have mislaid them. The many lawauite as to the tise of water 
now pending in California naturally render capitalists who have engaged in ip^at irri- 
gation enterprises within its boundaries somewhat chary of giving their private rec- 
ords for publication. Again, partly because of the neglect of the variona States to 
collate foots and figures relating to irrigation, each district has grown up witb its 
own theories, preiudloea, and customs, differing often to a noteworthy degree from 
. those of its neighbors. 

DLFFKRBHT WORKS IN DlFnCRRNT 8TATBS. 

The circnmstances of the several States also naturally lead to great differeooee in 
their irrigation works. The mountain torrents of Colorado require to be grappled with 
by large and ponerfhl weirs before they can be raised, so as to cover the high rolling 
uplands, while tbe shallow rivers of Southern California call for light structures only 
capable of elevating water a few feet, so OB to lead it across sandy ptoins. Farming in 
tliebottomlandsof Arizona has led to the nae of wing-dams, which can direct the flood 
watera of spring along the ridgea, and thence command the flats beneath, and a, some- 
what aimilar class serve for the low levees of Kansas, while ita bench or mesa lands 
(the secondary llata or table-landa running np to foot-hills) call for larger ditchea and 
stronger works, drawing their supply from the turbid Arkatisas. In Utah and Ifew 
Meificn we touch upon primitive works supply! ngamaJl plats of land with little driplels 
of the precious fluid, out of which, with care and economy, thriving settlements ara 
linilt up. The parent aource of this system, and indeed of Ameriuan irrigation, ia 
Old Mexico, where irrigation, firom the simplicity of the Egyptian water-liner to the 
masonry weir and solid atone agueduot of centuries ago, spreads its way over the 
whole of the territory closed in its Icmperate and tropic zones. If it is difHoDlt tc 



r ve at accurate information in the United States, in Mexico it is Impossible. There 
' is no trustworthy meaanremeut of water, and bnt the lowest measure of products ; s 
majority of those who till are too ignorant, and the minority who own the soil too in- 
different to record their oxnerietice', the State does nothing to assist, and has no hn- 
rean to take oognizance of this moat important factor of its chief aource of wealth. 
Everywhere in the States or in Mexico private enterprise is supreme, and one leams 
flnly ftom private persons. The general condition ia scanty collecUona of fjacts, anct 
-often opposite ooncIiuiouB drawn from them. 
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iRKiOATioN evBTBM AWD 1.AW8 IN uexico. 
Kemeinberiiig tbe immeDse ezteot of the arid ares, and tlie maKnitnde of tbe irtl- 
gation already nadertaken in it, one can Dotbnt beHar^iriBedftttheiiatDre of the legis- 
Tation ander wbiob it has been developed. Still the omiBsioas and miBtakee made ia 
the States funiiBh some valnsble material. The Aztitca were arperts ia the art of 
irrigation when Cortez landed npoa their shores, and the Spaniards who cooqnered 
tbeni brongbt their "Law of Waters" into force in their possessions. Under the 
Montezuraas, water was the property of the oommune ; nnder the Spaniards it be- 
come the property of the klap. In both, the public interest was thus permanently 
recognized. Private acquisition was permitted for domestic purpo.ses, but uot for 
irrigation or industrial uses, except upon an authority derived from the crown or 
its delegates as representing the public interest. Property in water, however, obd 
be acquired by nnoontested possession for tweutv years, and is superior to property 
on land, since its own'er has tlie right to oarry it over any land which may lie l>e' 
tween its source of supply and tbe farm to which be wishes to appply it, on pay- 
ment of compensation and Justification of the route. There are a great variety of 
enactments relating to water in tbe several provinoBS and mnnicipal districts ; but 
as tbe water available for private use has been almost all appropriated, there is now 
little ground for litigation as to new diversions. Public rights are jealously guarded ; 
a land-owner near the bead of a stream may not deprive a land-owner lower down of his 
•bare. Unless be can obtain an official authority, he can use no water that is not de- 
rived from springs upon his own property. Thechief measures of wat«r are thesutco, 
wbicb ia equivalent to a flow of 0-23 cubic feet per second ; the naraiija. which Isone- 
tbird of a sulco; and tbe p^a, which is equal to 0-00053cubio feet per second. In tbe 
City of Mesioo and other important municipalities tbe paja ia the unit of measure- 
ment nominally employed. Law anits relating to the use of water are not uncommon ; 
but nevertheless the law, with all its defects, appeacs to tie fairly comprehended 
and obeyed. In what were Mexican provinces, California, Arizona, and New Mexico, 
tbe practice of irrigation was established, though on a very small «cale, before their 
annexation to tlic United fjtates, and has since developed to a considerable degree on 
tbe same lines, the only cardinal principle reoogniEed being that of one appropriator 
over another in tbe order of priority of nae, the iasue of Mexican grants and the' 
wholesale inoorporation of English common law having combined to coufuse the legal 
position of irrigation. 

COLORADO ASD ITS IBRIQATION LAWS. 

In all matters relating to irrigation the knowledge of wbat is to be avoided is of equal 
value with the knowledge of what is worthy of imitation, and this is particularly the 
cose in regard hi irrigation law. The enactments which have proved advantitgeous, 
and their particular deficiences, are both worthy of close attention. As the laws of 
Colorado are by far the most suocessful, they may be fairly allotted the firat place. 
By the constitution of this Slate all streams within its l>ouDdaries were declared to be 
public property. By tbisouediiclaratiou a thousand and one sources of contention as 
to riparian rights were alto^ei.lier clotted. By special enactment it next provided lor 
tbe proving and registry of uvmy water claim. These were allowed by the courts in 
tb*>ir order of iniority, and to tbe amount of water which had been ai^tually used. 
When theee poiuts had beeu adjudicated upon the claims were then published oa 
rights. Tbe consent of the state engineer was required before thi'- issue of any further 
ri};bts. Under a further provision the natioual valueof irrigation was recognized a« in 
Mexico by tbe granting; ot' a general power to any person ix) obtain an eaeemeut forhia 
canal over bis neighboi-'s laud upon payment of compensation. Twenty-six water 
districts were delined according to the natural areas of drainage and supply, and a 
water- master for each was appointed, wliose duty it is to decide disputes between 
appropriators and anpcrvise tlie general distribntion from a particular stream. By 
theae simple m^na a bust of difficulties and complexities were escaped, permanence 
waa given to existing works, and encouragement otfered for the oonatruction of new 
works. It Is uot ailrprisiug, therefore, that in mileage of canals oracre;^^ irrigal«<l, 
Coloroito more than doubles any other State, or that its worka are tbe greatest and 
moat permanent, and are most rapidly extending. The Territory of Utau has shown 
its appreciation of such results by copying as closely as convenient the legislation of 
Colorado. Its powerfulehnrchgoverDment has proved an invaluable aiiniiuistrative. 
Judicial, and organizing agenov. In California a move bas been attempted, and much 
less achieved. In that state tbereis no constitutional or statutory provision that the 
waters shall be public property, but the crunmou law of England has been incorpo- 
rated in tbe civil code of the State, so farositisnotrepugnantto or inconsistent with 
tho CouHtitution of tbe United States, or the constitution or laws of tbis gtal« (sec- 
tion 44G8); as a couaequence tbe doctrine of tbe right of a riparian proprietor to receive 
fa>m the riparian proprietor above, and bis obligations to deliver to the riparian pro- 
prietor below the water of the stream upon which bia land abuts undiminiahed in 
%aantity and unimpaired in quality lias been revived. 
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CUUATK AMD OtRIOATION. 

, ^le Irrigfttlou are« in America stretchea from the aooirs of Colorado to tho per< 

petnal iUDShiue of Uezico, and from the BLores of the Pacifio to the valle; of the 

Missisaippi, embraoiDg aa great a variety of climate as ia to be foimd io the whole of 

Anstralfa. Over the whole of thia groat Bnrfnce are scattered pstchea of irrigated 

. land, and nowhere, north or Boiitb, eaat or weat, does there appear to be an; reliu- 

,' qniHliment of irrigation on account uf climatic conditions. Itidueedlc^ toadd that, 

. cqiupared with the whole extent of thia territory, the irrif{ated area ia intiDiteaimal, 

but the fact atanda that the high plains of Colorado, E,IXiO feet above the sea, the 

. bleak prairiea of Kauaaa, theaaady waateof California at the aea-level,ur the arid val- 

lejH of the Uexican pUtoau, 7,00(t foot above it and within the tropical zone, are all 

Buaaeptible of iTTicattou. The only want is want of water. Cliinate limi ta the Colo- 

rado formar to a short aeaaon of one hundred daya, while in Los Angeles or Loon cnl- 

iivatiou ia carried on all the year round. Cliuiate deterniiiiua the cilaiia of products 

. that.can he profitably raised, and temperature of course affects tJie quantity of water 

neeessary to be used. 

THB WATKR SUPPLY. 

Bainfnll—The arid area of the United Statea, by the terms of Uajor Powell's defini- 
tion, iuolodea only lands where the rain-fall ia under 'JO inches per annum. Over the 
great belt in which irrigatioo haa ao far had ita chief developmeut the record for a 
secies of years givea but a Utile more than half that quantity, »o that 10 to 12 inohes 
. may be taken a* a fair average, though the extceiuea ahow a uinch wider viu'iation. 
In northern California and among the monntaina to the paat the raio-fall rieea to 40 
inches, while in the deserts of aouthern California it falls tu 4 inohes. In western 
Kansas the fall not infrequently reaches 20 inobos, but this ia so irregular that the 
former who reltessolety upon a natural supply loses more by the dry aeasoua tbas he 
can make in those which are more propitiona. The question as lo whethrr aettlemeat 
increase the rain-fall in the West aa it haa incceaaed it in the Hisaisxippi Vullej is still 
nndetermitied. for thoufjh popular opinion ia decidedly in the affirmative, the State 
en ifineec of Colorado points out that official records ao far do nota<ipi>ort the aaaBrlion. 
The exceptionato this are that l^alt Lake, Utah, appears to be ataodily gaining iu depth 
andthataew is nowobaervedat Qreele;,in northern Colorado, a phenomenon quite un- 
known until irrigatiou had been practicedfor some years. Nor does the mum amount of 
rainfall indicate sutBciently the necessity for an artificial supply of watpr uulesH also 
the aeosons in which it falls are taken into account. In parts of Dakota and MinnO' 
sota, where the rainfall only averages about SO inches, dry farmin<( is carried on, 
while in districts of Texas, where the figures are as high, it would be impossible to 
obtain the same results withonl irrigation. 

The eiplanatiou ia that in Dakota nearly 75 per cent, of the rain fatla in the seasoD 
when the farmer Deeds it aa againat about 50 per cent, in Texaa. ludeed a gradation 
may be obaerved in thia acale from north to aouth, einoe in Kanaaa some iK) per cent, 
of tlie rain falls in the spring and anmmer, while iu the extreme south, aa at San 
Diego, only halfof the whole rain-fall of 9 inohea falls in tbeapring, and iscouseqnently 
useless for agrlonltnre. There ia some irrigation in Dakota, aa also in Iowa and 
Wyoming, but not nearly so much as in the Stataa to the aontfaward, whero even if 
the tain-fall were as high its diatribution would render it inaufflcient. The quantity 
of water nee<leil is alao alfected by temperature, for the higher itreaohes the more 
water is demanded. The loss by evaporation haa not yet Ixten determined for the 
several Statea, but it is atated that in very arid traota it rises to over 60 inchee per 
annum. The fact that irrigation ia re9orte<l to nnder sacb conditions shonld be borne 
in mind when ne consider the wisdom of aecnriug an artificial supply in places where 
the yearly fall is often snfficient. 

Rivert. — That great backbone of the North American continent, the Kocky Monnt- 
aius, traverses, with ita coinpanion, the Sierra Nevada, the whoie of the Southwest, 
pouring from ita snow-fields permanent streams in greater profusion that Viotoria 
poaaesaes. They rush from the rocky gorges out into the open country, running oflen 
Dank high, and thus facilitating the diversion of their waters over the surrounding 
lauds. But the rat^jority of them are small, and where the snpply is one pecnliarity, 
of the utmost value In irrigation, i a that they run along the ridgea of the plain, while 
the country slopes away from their banks. In the south the rivers which supply the 
chief settlements are very shallow, and run inbroail, sandy beds, often changing their 
course. The States have, aa we have, streams which are a cliahi of pools for one- 
half the year, and oflen a torrent during the other half, while with them the melting 
of the snow supplies the water in volumea, as in the Murray, Juat when it is moat 
required. 

In Colorado the San Lnis and Saguache dissipate themselves in <he plains, while 
in southern California the Kern, in Utah the Jordan, and In Nevada the Corson, 
Trnckee, and Humboldt terminate in lokes which have no outlet, tiiua nimishing 
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of oar own ooliray. One 
»ndy hedp, is thiit they loso 
a great quantity of their flow by soakuge, which ia some uoatNt returns to them by 
the same laeaDs. It has been obsorved of hohib rivew in Now Maiiou, oh in Italy of 
Boue triliularies of the Po, tbitt the atraam tapped by a largo frrigating ditoh and 
rohbod of a considerable share of itii flood, regain it all again a few miles fewer down. 
It boa been fonud also thai old river- beds still carry allow iindergroniid, and that some 
rutininj; rivers have hut a fraction of their streams above ground. In CultforEiia ' 
Bometimea ae mnoh as two-thirds of a stream has been found below its bed, and enn- 
Beqoently what are called siibmorged(ireubB<nl dams have been oooasionally employed 
with great suoceas, as in the Santiago Valley and at Downey, to arrest these escapes 
and bring the whole body of water to the surfaoe. A-Uotfaer charaeteristio of Amerl- 
oan rivBrs is that no matter how clear the water may appear it almost invariably 
earriea with it a sediment, which is in the majority of cases a valuable fertilizer. 
There are rivera, such as the King's River, California, which are said to oarry no silt, 
and yet to fertilize the land, in which case it is to be presnmed that the water acts ' 
as a solvent, disintegrating the eoarser partiolm of the soil and preparing the fertiltz* 
ing «lementB for at»ori>tion in plant grnwtb. The topography of this State, Cali- 
fornia, has been eapeoially favorable to small sohetnes, and has indnoed the farmer, 
by hie oppartnnitieB of obtaining water when he most needs it at a miniman of labor 
and expense, to oomuionce experiments on hie own land. 

Spring! and'velh.—la the matter of the eopply obtained from nndeRtoond, Ameri- 
can experience is, on the whole, ODCon raging. In LosAngOlee and San Bora arAino 
Couuties, Cal., there are spriogH or springy marshM called cienagas which irrigate from 
BO to AOO acres euch^ and together suppTy an area of 7,0tX) acres of onltivated lands: 
Sach sprittgsftreao i mportaat source of eupply in Italy, where they are sty ledfontaniH. 
Here some are so ofaarged with mineral matter as to be anfit for use and have usnaNy 
BO Buiall a flow as to be employed for orchard irrigation only. At San Qabrief, ' 
Cal., a viueyani 1,S00 acres in extent is supplied solely by aprings or artesian wells, 
of which there are twenty-one on the estate, ranging from 76 to 100 feetdeep. In 
soDthern Catifomia, altogether there are oalcnlatea to be ope thousand of tbese 
wells, varying in depth from 200 to 550 teat, ; some of them have a Sow of 1.7 
cnbic feet per socond, and snEnce for the irrigation of Hrnall farms. On one eelkta 
there are -Hneen of an average depth «f 300 feet, yielding water at the rate of 
2, 2 cubic Bset per second. Artesian water has been, if anything, rather dearw than 
canal water in California, but has the advantage of being at a higher teuperatcre ' 
than snow-fed streams. 

lu Santa Clara County, Cal., there is an artesian tract yielding 2,0l>0,000 gallons 
every twenty-four hours, but the greatest supply from such sonrces is at Denver, 
Colo., where a stream of 2,880,000 galtoDs pet day <h derived f^om eighty well^ wbSch 
range Irom 300 feet to 900 feetdeep. In sinking these the " olnVi-ohnm " drills have 
been fonnd cheaper and quicker than the diamond drill, sinking 45 feet in twelve 
hoars, as against 15 feet with the diamond drill, or 90 feet in twenty-fonr honnt 
as against 35 feet. When artesian water is used the wells are, where possible, put 
down npontbe highest jfiart of the farm from which the water can be most easily distrib- 
uted; when the water is rniitedby meannof a windmill from an ordinary well, which is 
usually upon low ground, it is delivered Intoalight wooden tlume, which conveys it into 
areeervoironsomeoommandiugspot. lu California, and especially at Florin, water Is 
raised from depths of ID toSOfeetin a steady stream by means of windmills, oneof which, 
as a rule, can supply '^to 3 aorttsuf laud with water. Further son th the water israised 
from more thau twice tins depth by Che same means. In meet oasee the water is bored 
for and atrueb, but does not rise to the surface, the windmill being employed to lift it 
the extra distance. If water were found without boring at 10 feet deep irrigation for 
vines or Incern would be consldersd su perdue us. The utilization of each small quanti- 
ties of water as eau be obtained by these means attest the value set upon any mpply, 
however minute. Though the streamsof the West are considerable in nnmber, they 
are small and far betweeu in almost every district in which irrigation is neoeamry. 
Thvre are moat extensive areas without appreciable rainfall, without rivers, and 
without springs. The irrigable area is narrow and widely distributed, oeonrring, 
except in Colorado and Kansas, in comparatively small allotments. 

It is next desirable to consider the means by which water is diverted and the 
Biethods uf its application, so as to share any knowledge which Americans possess in 
thsM directious. To comprehend the nature of tbeir works it ia desirable to bear in 
mind their history, for they have rarely been the rosnlt of one foreseen plan, but 
liave,' as a rule, been brought into their present condition piecemeal. It must be re- 
niemtMTttd that they are not State works, and that in many cases they were not con- 
Bliiuited by companies or capitalists, bnt by the fiumeis themselveB, either singly or 
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btwded togetber. On tho faitli, perhapa, of > ROod Beaaon tbe settler had taken up 
land and t^ter liis crop waa in had seen bimself in danger of losing it, or else in iibecr 
deHperation be bod settled trithoDt expecting a rain-fall and determined to tr; the 
Mexican cnstom of floodinf; bia flelda. In eitber caae hii neoeaaitf haa been the sanie. 
He muat bave water or be mined. If it did not fall from the clouds be has a«ked 
himself why it Bbonld not prove as eKoieut if obtained from the nearest stream. 
Witb this preseare upon bim he bas not waited to inquire into Ma legal rights or 
aeek for engineering akill or hold pablic meetings. He bae bitebed his t«ann and with 
plow and spade ran a rongb ditch to tbe river bank. By cutting tbia throuf^h, and 
if neoeasar; throwiDji np a alight wing-dam to tnrn tbe water in, be bas been able to 
soak bis Helds, save bia ciDp, and probably get half as much again ae an ordinary 
yield. Stirred by tbia gain, and by a strong sense of anocessfnl self-reliance, he has 
made his work permanent. A neighbor has joined him in enlarging tbe ditiob, and 
then shared in its beneflta. Others have been encoaraged to face the aanie task. 
Where several were interested they have Joined their fbroes, apportioned tbe work, 
and each oarried ont bis abara or paid for its being carried onl tor him. By these 
meana a great number of su-called works have been oonetmoted, and, learning from 
them, tbe small capitalist and tbe lai%e oapitaliat have followed sail, and have bnllt 
canals to supply water for nsa npon Ibeir own lands or npun lands which they wjdi 
to let or sell, or npon the lands of others to whom they intend to diapoee of the water 
they have secared. 

Those works have been built often withoat engineers, almost always without plans, 
and tbeir defects are patent. The weir bead-gate or wing-dam, as the case may be, 
has been carried away several times, and haa probably oost more to replace than a 
substantial structure might have ooet^ Then tlie easiest nourses for the ditches have 
been cbuseu, so that, instead of running on high land, they have even followed old 
water-courses, and thus have oommanded f^m the canal a much smaller area and 
more imperftwtly than they shoald have done. There have aometimes been no anr- 
veya, anil as a consequence curves have been too sharp and grades too steep, ao 
that ditches gradually destroy tbembelves, onttine out their own banks and flllins 
in their beds. Or, perhaps, an opposite fault baa beeu committed, and there has not 
been current enoagn to keep down the water weeds which apring np in tbe chaDuel 
and choke it. 

Then, again, the natural reenit of individoal efibrt of this kind has been that ser- 
eral canals have been hnilt where only one waa necessary. For inatanoe, there are 
five ditches supplying the Mussel Sluugh ilislriot, California, where one would oarry 
all the wiiter with far less loas in the carriage. There are thirty-two canals taken 
out uf the Kern River, wbure eight wonld have been abundant ; and at Fresno half 
a dozen where two would have anfflced. What loss tbia involves may be estimated 
from a CHlculatiou of tbe State engineer, who, afl>er a careful examination of two of 
tbeite canals, finds that their combined stream could have been carried in one chan- 
nel at a saving uf 20 per cent, of tbe water conveyed. The engineering defects of 
snuii works are palpable, and are not disputed or diaguisec]. At the same time it 
would be a mistake to condemn them out of hand. At least they have served their 
purpose for a time — it may be wastefntly, but tbe waste oould not have been pre- 
vented. Urop after crop haa been aaved^the farmer has kept his land, has bailt his 
house, nnd cnltii ated his plot comfortably by (heir means. ■ If he now poBsesses the 
knowletlge needed to irrigate and build ditches, and has tbe money in hi« pocket to en 
able him to use his knowledge, he owes it all to these first rude oft'ortauf his by whioh 
>)e put the water upon hia fields cheaply and without delay. 

everywhere, however, engineering work is characterized by extreme simplicity 
n.d economy; it is rarely massive and never ornamental. There is no attempt at 
tliiisb, but only at '^fQoiency. Water-works in tbe West are like railways, often 
made to pay for their own construction. At first just enough work is done to 
enable tliem to yield a return, and then additions are niade from time to time, nntil 
at lost they are brought into a condition of stability. In places where<it is cheaper 
to build a new weir or wing-dam of brnsh and sand every year than to pa;f in- 
lerest npon the sum required for a permanent structure the temporary work is inva- 
riably rcHoi'ted to. 

-It is rai-o also that any work is bailt strongly enough to endare all oontin^nciee. 
The prnoticrfis to put up a veir that will stand in ordinary seasons, foreseeing that 
it will be swept away by the first of the heavy floods which oeonr periodically every 
few years. 

There are many ingenious eugineeriug devices for decreasing expenses, but this 
principle of risk to save interest governs all. American engineers know that these 
works are not [lermanent when they build them. As a rule they have the profes- 
sional dislike of building teiopoiory worlta, and, not having to providethe funds, 
5 refer structures that will prove a lasting credit to them ; bnt shrewd 'capitalists 
ave rested the principle in praottoe, uid t(ie^ find it pays to resort in many c a ses to 
these alight^i woika, 
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Among tb eitlnatrations of this oombination of risk with very clever engiiteeriug 
there are none better than tboBe to be found at Bakerafield, where Mr. James, as 
eofnaeer for Ueesrs. Haggin and Carr, haa bad a lar^e fleid for tbe display of bis 
ability. Timber is cheap in America, and California is faTOtHd with the redwood, 
wtiicn ii soft, eaailf worked, and yet durable; consequeutly it is almost wholly 
employed by Ui. James upon his 950 miles of canal. His' main EOtes coist from 
£40 to £60, while his head-gates, cootrulliug a flow of 30 feet or 40 feet of water 
3 or 4 feet deep, are erected tot £000. A wooden weir io the Callaway Canal, 
coating only £2,600, is 700 feet long, con be put in place in a couple of hours, and 
is ingeniouBly arranged so that Its anperstractDre is rupidly removahte. Many of 
the contrivanoes employed on these ranches are well worthy of imitation wherever 
ehallow streams are to be dealt with in a level oonntry. The combination of 
weir aod bridge in tbe same wooden structure is another feature of those works 
well wOFtb the attention of local governing bodies, one of these, 360 feet long, 20 
feet wide, raising the water 5 feet, and reckoned to have a life of at least twenty 
years, being built for leas than £2,000. 

Id the streams of southern California, which are of no great depth as a mle, brush- 
work is generally need for weirs and dams, sometimes being loaded with sand-boxes 
or sand-bags or protected with fascines, loaded down with cobble-stones. Tbus the 
San Joaquin and King's River Canal, California, has such a wiutr-dam, 3!iO feet long, 
as has the Larimer and Weld Canal, Colorado, where tbe dam is 177 feet long and 5 
Icet 8 inches high. Examples of this olosa of construction on a great scale, though 
not for irrigation, may be fonnd in the Yuba and Bear Rivers, where two dams 
may be seen, one o^them tl,900 feet lone;, and tbe other 5,U75 feet long, ranging from 
3 feet to 15 feet in height, and from 00 feet to 120 feet in width. Perhaps the largest 
irrigation head-work in this style is that of the Eareka Canal, in Kansas, which is 1,300 
feet long and 8 feet bigh, supported by a dike a mile long on tbe south side of tbe 
river, and diverting 5 leet of water through a oat in the banks'of the Arkansas, 16 
feet deep, into a canal 28 feet broad at the bed and BO miles io length. The diiiien- 
«iuns of these works, together with the stability of sncb bead-gates as that upon the 
Tli canal, Fresno, Cal., wbtoh is also a bridge of 100 feet long and 30 feet wide, 
snil raises the water 5 feet at a cost of £1,000, and the iagenoity of the lii.-!td-gate of 
the Chowchilta Canal, resting upon a qoioksand, as described in the engineer's re- 
port, are evidence enough of the ability which is displayed in many works. Id 
uorthem California there are both dams and weirs, of great height and excellent 
siiiipllcity of atmotnre, erected for mining purpones, and now, in a few cases and on 
s small scale, utilized for irrigation as well as motive power. For tbe most subtsaa- 
tial of all bead-works, however, we must took to Colorado. 

There are some small stone woirsia the Sooth, and some fine pieces of masonry work 
of great antiquity in Meiico, bnt noneof these are liable to soch enormous strain as is 
met with in the wild canons of the Rooky Honntains. The South Platte Weir, foe in- 
stance, is 120 feet long from the cliff on the one side to its waete-gate of solid masonry, 
24 feet wide, on the other, raising the watuTl4 feet by lueaoHof a frame- work of 12 by 
I'i timbers bolted into the bed-rock, lilled with stones and planked on the face witud- 
iiich boards. The apron ex tends 51 feet up-stream and 18 feet below the weir, the water 
haiiuKaperpendicularfuli. The waste-gate and ofl'-take are both protoctedbv substan- 
tial " boomM" or "grrds," the latter 72 feet long, built of 12 by 12 timbers. These 
admit the water through bars below tbe surface and protect tbe work from tbe trunks 
of trees, which are carried down with great force when the stream is high. These 
"booms" are in frequent use in Colorado, and are worthy of note for application upon 
the many Australian streams in which heavy floods invariably whirl along with them 
great quantities of timber with a force that would destroy an unprotected structure 
asspeedily asabattering-ram. Tbe weiracrosstbe North Poudre endures oven fiercer 
floods, and Is more massive In structure, stretching IGO feet across a mgged caDon, 
from wall to wall in the form ofan arch, bending np-etream, and composed of strtmg 
cribs filled with stones ; it raises tbe water 26 ^et into its flumes. The lower face 
consists of three steps pitched with stones, which are so keyed in each other that the 
pressure upon them only serves to wedge tliera more firmly in. As it has stood two 
or three severe floods without sustaining any damage It may be considered a success, 
more especially as though situated in an out-of-the-way district over 20 miles fl-om 
the nearest station, and a mile op an almost inaocesNible gorge, its cost was less than 
£3,000. It was considered worthy of being made the chief subject of a special paper 
lead before the Institution of Civil Engineers in London. 

Guough has been said here to indicate the character of tbe chief classes of head- 
works, of which there are a great variety in each State. The minor works, snoh as 
w>ps, gates, or regulators, are usually of wood, and of simple design. ' In the Soalh 
Platte Canal a much superior gate may be seen, tbe ofl-take from the main oanal 
bung by maaaa of an eaxthenwore pipe set in etones, be;oud wM^ la the naual g^to 
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Mid * meaaoring weir. Tlie bekd-galM, however, ioalnde but » amaU part of the 
works nadertakeD in order to secnre a snpply of water. Tfaei« is a prevalent idea 
Ibat iir Ameriea'tbe atreame onljr require to be toaelied with a spade to ponr them- 
aelree npon the ftunter^ sown laiide. Hat such is not always the case in Colorado 
■nafi be aeea fron-tite Awt (hat the South Platte Weir referred to above, bnilt at a 
oaet«f£4,00(V •errea' to raise th»wateia to the level of a tunnel 600 fe«t louff, ao feet 
wide, and 19 fmt high, h«irn (hroDgh the solid rock, at an outUf of £12,000, amptr- 
Ibc its tide into a wooden flume 2,640 fuet long, Ha feet wide, and T feet deep, whioh 
eoB^ nearty £SO,OOI}, and is auppleniented fnrther on by othor wooden flames along 
. the Bi miles for whleb this artificial river baa been excavated aoisaa the plains. 
The North Poadre Caoal baa about a mile of wooden flumes, and three tunnels, 
one of thm WO bet long, Beoeasitatlng an outlay of £10,000 for its flrst mile 
before it touches the Open country, through whioh it flows for 50 miles. Noi is 
expMiditnraofUils character limited to great oanaisanpplying large areas. The price 
that o^ ba paid fcr water may be better understood by noting what the outlay is 
npoB am^ areas. 
At Paaadaaa,' wheve Chera are but 1,500 acres to supply, the water is carried from 
" t^aflnii ' ■■ ..... - .« 



the weir l» a flnme 700 feet long into an iron pipe 3 miles long, front 13 inches te 11 
inobeaindiMMteritoa reaervoTr with a capaoit;^ of 3,000,000 gallons, party rock- 
_.n.j ._j ~-*i- eesMnted. From this another iron pipe conveys it to the land to 
■■ ' ' ■' ■ a^mpthrow- 
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ins SO^'OeOgsUMBaiihonrliito another 500,000-galloii reservoir, from which ft il _._ 
Inboted by a mile and a half noroof iron piping. The total cost of these works is 

?ir«( aaJtStOOOi The Lake Vineyard Company to the east have a concrete dtt«h 
7,000 fbet wngsmd aanantity of iron piping simply to water their own vi^es. The 
sn{^7 to Ike neighljwlog colony of Anaheim is carried inallame 6,970 feet m length. 
At K»dland»tfaei«M«6 mileaof iron piping 1 foot iudiauiet«r, cany ins 5 onbiofeet 
of water per aoDondfetm the weir to the S,400 acras whioh it is intended to irrigate, 
npon whioh tbet'eare stand-pipes and iron measuring weirs to every allotment. At 
Ontario, with its ^000 acres, the arrangenieuta are equally perl'eet, a lar^e portion of 
its supply being obtained by a tunnel nearly 3,000 feet long, upon which £10,000 have 
been spent. AJi iUnstration of another class of water-works on a great scale may be 
seen among Iha mountains of Nevada, where there are wooden flumes from 50 to 80 
milea iu length, dowB whioh sawn timber is floated from the foreats among the hilts. 
The distanoe which groat streams of water have to be carried before they can be 
utlileed may be Judged from a few illastrations. 

The Dodge City Caual, Kansas, is HO miles long and 50 feet wide; the San Joaqnin 
and King's River Cau^, California, 78 miles lung and 68 feet wide ; the South Platte, 
Cokffadv, Is to streleb 1(10 miles wheu completed ; while the Great Eastern, Kan- 
sas ; the 76 Canal, Fresno, Cal. ; the Latimei and Weld, Colorado; the Arizona 
Canity Aricona, all roage &om 40 to 60 miles in length, with a breadth of over 30 
feet. 'Iu ODKsideriug the length of thoae canals, it should be remembered that some 
of them have been carried much farther than the natural circumstances required, 
pasMng irrigable lands in their course Just as rich as tiiose they reach beyond, 
but -which are nusupplied because they do not belong to the proprietor (^ the 
ditoh. ' TheM'ea of irrigable land under canals of these dimensions amounts 
often tn from 50,000 acres to :i50,000 acres each, but from none as yet la mote 
than the smaller quantity under cultivation. Iu Utah, settlements have been 
abiiodnned because they were located too far from the streamn supplying them. The 
higher up-stream an <d)'-take of a canal is, aud the shorter the distance water Im oar- 
ried to- land, the less the loss by soaliage. The more favorably situated flats, however, 
usuaUy lie farther down-strcaui, and as tliese are always the iirst to be irrigated it bs- 
oomes necessary for the later settler to take up higher ground, to water whioh he 
mnstgo fartberup the river. There is thns a teudeocy for the canals to become 
loogeraa theBoantry is taken up. It is unnecessary to describe their construotioD, 
for they are merely ditohea of sizes and grades varying according to the soil in whioh 
theyareoot and the water they have to carry, which iafronil cubiefoot to 2,000 cubic 
feet per a>«OBd. T be average cost of a 30-fuoT. canal is reckoned in ordinary country 
at fram'£SI)e to £300 per mile by Colorado eogineurs. The average grades chosen are 
from l-to3 feetper mile; the banks, in most places, being on the slope of 4 or 5 to 1. 
The breadth is adjuated so as toequaliEe the discharge, being greatest where the 
grade Is least. 

The amount of money which private persons have invested in these werks ahowg 
thabths piospectsof profit ore tempting. The 8an Joaquin Canal-represents in direet 
and indirect outlay £^60,000 j the Dodge City, £160,000; tlie South Platte, £1&0,000; 
th&AriiOna, £100,000 ; 'the North Poudre, £50,001), and tiie City Ditoh, at Salt Lake, 
£45,000. SevemI of these are built by companies whioh have other canals of oonaid- 
erabteslie and land purchases made iu connection with them, in which even larser 
anma ate sunk. Two companies in Colorado control between them nearly 600 mues 
of vmitt 4Nwala,'WhIolk, bt^thai with the land they were coustraoted to water, rep- 
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eetwat »s antUy of mors Oaau half a Bullion aberling. Aa fiw as can be Jodged 
tb«re are no apprelieiisioiia entertained a« to the fntsre of sii«)i iuTeitmenta ; tuetr 
propriehWH appetu Batjitfled with their retorna agt to the pTesent tiioe, and not no will- 
ing bo enter upau extaoisions uf their existiug enter^BeB. Mill tba flgores, even 
BOW, abonld make it plain that irrigation in America la not the simple matter it haii 
lieoD Boppoied, bnt one that taxes the c^tal and enterprise of even a apecolatiTe 
people. 

THE FRIMCtPAL UtBIflAnOK ItaSKKTOIBS. 

Next tohead-worba, the most impt^tant featare is the provijiion of storage, by means 
of which the surplus of winter rains or spring Hooda may be retained for use in time of 
need. The surveys made in Cali&rnia and Colorado so far have disGovered many nat- 
oral deprussioQs of no great extent, bat still valaable iu connection with irrigation 
BolieiBue. In Los Angeles Co asty are to lie foniid a oa mber of reservoiiB already built, 
sufue of them cemented; others, sneh as tbeMef the l-ake Vineyard Associatiun.coui- 
posed of the nainral soil. Host uf these are small, the larveet containing 21,000,000 
galli>ii8. The cost of excavation here was from T(. 6d. to 1^. Gd. per thouHand uubio 
feet of storage. In New Mexico, by means of a aerise of earthen dams, one farmer 
hoaereated seven resurvoira, from which he can command, with a reserve supply, some 
3,000 acres of his estate. In Colorado the mountainons character of the country has 
been favorable to the constrnction of similar works, the t^tate engineer recording a 
nnmlier of them at 6 feet to 35 feet deep an<l 10 acres to 500 acres In extent. The 
largest is that in oonneotion with the Big Thompson Canal, which covers 41^7.35 aoi«a 
to a depth of 35.8 feet, of which Sl.8 reet is available, and is expected to water 
12,000 acme. A ehain of each reeervoirs is being added to the North Poadie works 
previoiiaW referred to. Bat by &r the greatest of these reeervoirs is sitnated in the 
Bear Valley above Riverllde and Remands, Cal., where, by means of a wall of 
masonry 300 feet long and 60 feet high, 8,000,000,000 gallons, or more than the coo- 
t«nts of the Van Yean when foil, are preserved, owing to exceptional natural advao' 
tages, at a ooet of £13,000. This will give a continnons stream of 150 onbio feet per 
seuond for 100 days, which, on the scale of sapply adopted at Kedlands, should water 
at least 50,000 acres. A still laiger reservoir is projected in Bontheaatern Colorado, 
where water suffieieDt to snpply 100,000 aorea ia to be atored, in oonneotion with a 
canal M feet wide, 7 feet deep, and capable, with the reservoir, of irrigating twice 
that area. 

coNSTRncnoM implkukkts. 

ins, and a considerable portion of the savingis 
e and when to rejilace it by another. To begin 
with the sim^ilest kind of oonstmotion. that of field ditching, the farmer does this, as a 
rale, with his plow, with which be can easily ran a ditch of a few inches capacity across 
the held. If he intends (• widen It while keeping it shallow he employs the ditcb plow, 
which consists uf a bliidesnspended behiud the share so as to puah tbo earth which It 
cuts to one side. In many soils 4hie is found tu be ao invaluable implement. When 
the wortc is more ronghly done, what is known as a V scraper is brought into play. 
This varies llrnm a mere log of wood with a coaple of old apade heads nailed in front, 

' ' ' ogle some 6 feet wide at its 

. s feruling the acute angle. 
. __ IS drawn by horeesand steadied by the driver's weight, 

BO as to push the earth ontward from a simple plow furrow or series of furrows, and 
thus form a ditch. When this is over S feet in width a " side-wiper " is generally 
sabstituted, which is a long iron blade, lowered frgm a frame which rents upoufour 
wheels, so that when drawn by a powerful team it slants the plowed soil to one side. 
In light soils niid for large ditches an elaborate machine is used, which not only 
plows the eartb but takes it up and shoots it ont upon the banks a distance of 10 
or 13 feet, tu either side, at the rate of Irom 600 to 1,000 cable yards per day. 

Rut the implement most in nse for operations of any extent is the iron " scraper," 
which is found in many forms, sometimes runs sledgewise, sometimes npuu wheels, 
and ingeniously fitted so as to be tilted without etl'urt. For a long pull wheels are 
ooDsldered best, and fur steep banks runners have the preference, hat scoops are pre- 
ferred without either for sandy soil. The kind of soil to be moved and wurked.apon 
and the leiigih uf haul are always taken into oooount in determining the cIohs of 
ticaa|i naed. In constructing a ileep canal a haul of 1 fool upward is reckoned the 
equivalent of 50 feet on the level, and with an experienced driver and a team or 
two of horses or males a scoop is expected to remove from tiO to ISO yards per day. 
Sometimes in railway work one inan is told off to every fonr teuns to fill the scoops, 
butiu the majority of cases the driver does this himself. There is another implement 
buown as the buck scraper, which for ordinary farming use in tight soils and in prac- 
ticed hands accomplishes remarkable resnlts. It consists uf a strong piece of 3-inch 
timber, from 6 feet to 9 feet long and 1 foot 3 incbea high, ivith ft 6-tach oteel plate 
138 A L— AP VOL lY 20 , 
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Eieces Bt tlie back, where there ia a, projecting arm, upon which the driver a' 
Ike the ordinary scraper, it ia also found on wheela and ronners and in many pat- 
terns, and is drawn by a pair of horaea. Inatead of tahing np Che earth as the scoop 
does, it paabea the soil before it, and when under good coinmaDi) does SQOh worli aa 
cbeok- making, diteh ezcaTaCing, or field leveling, in sandy soils, with msrveions 
rapidity. Work with the scoop ooets, as a rale from id. to Gd. per cubic yard ; when 
the ooet reaches 9d. it ia oonaidered time to aet it aside. 

With the book soraper work haa been done in favorable localities as low as 2d, and 
even a penny, per onbio yaid ; and it is astonishing to note the nomher of dmb to 
whiob tnia aimple implemeDt is suoceeafally applied. Where the leveling of lielda is 
diflBcnltaniaobine ia soDMtiiiies used which cats off thetopsof monndsor ridgeaaad 
drops the itnff in theOratbollow over which itpassee. The windDtillEsforrHising water 
flrom wells have been already alloded tu as have the boring niauhiiip« at Denver. 
Where the water la to be raited froni a running stream a wheel is employed tnmed by 
tbe onrrCDt, raising little baoketsfol and punriog tliem iato a wooden dame from 1'2 
feet to 20 feet high. Hany little ooutrivanoee, anoh as a movable iron grate oi " 

nnn." for HiVArt^infr wKiwr nt aHJ poiut ttOni field dltcbc^ ■"'' Hhnnjul HIea k rn 
DlffTRIBDnOir BT PIPKB. 

In thia oonneetioD It may be well to notice the variety of pipes employed for water 
supply and likely to be more employed as water becomes scarcer and fralt raisingin- 
ereases. Where ani table material is athtutd it is not nncommon to find ditches, as at 
Lagonia, Cal., roughly paved for 6 or 7 miles, tlins saving one-tbird of the water pie- 
Tiousiy lost in this distauoe. Agaia, the South Fork dilicli, from the Santa Ana, is 
made in a similar way, by neatly ficting cobblestoues together, and with an eqaally 
satisfactory result. Near Passadena, aa already mentioned, Chore ia a concrete ditch 
more than 5 miles in length. This mode of ditching, however, is not always possible, 
an^ where soch an outlay can be faced it is generally advisable to ase pipes. The 
greater profits realized from irnit-growing ennoorage sacU an expenditure, by means 
of which a very amall stream can be made to covor a comparatively large area. 

Pipes oan either be employed to bring water to land upon which it is to be naed or 
the^ can also be carried on so as to diatribn te the supply tbruughoot the cultivated area. 
This latter process, known as siibirrigation, will hedoaoribed at a later stage. When 
it is practiced a simple machine is generally used, by means of which a cement pipe ia 
made in the groond and in position, thna saving the risk of transportation and some 
coat of labor. The scale on which thia baa been attempted is not as yet snfflcient to 
demonstrate ita universal efiloienoy. I'or main cbannela a concrete pipe, cheaper than 
earthenware piping, is large^ in aae in the " ooloniea " of soathem California, as at 
Ontario and Pasadena, where it has proved durable and serviceable nnder low preeaaie. 
In the San Demaa CaSon there are 3 miles of this pipe, 5 iiyhea in interior £ameter, 
carried alon^ the face of a cliff. Ita moat formidable rivals have been a riveted and 
asphalted pipe and a light laminated pipe, both of wrought iron, the latter made by 
telescoping one aheet-irun pipe into another when submerged in asphalt and tar, and 
thus filling ap tbe small spaoe between them with the mixture. As a 4-iach pipe of 
this pattern is supplied forpraatioallytbesame price aathat in cement, aadhas proved 
itself capable of withstanding great preasnre.tho preference, on the whole, appears to 
be given to the iron. Where it is found, as in Utah, that a ditch 3 feet deep, which 
is 20 feet wide for the first 33 miles of its tsonrse, oan in the next 2 miles carry all that 
is left of its stream in a width of 13 feet, it becomes plain that where wat«r ia valu- 
able there is a fair margin to pay for piping. 

HBTaOItS OP IRRIQATIOH. 

Flooding, — Tbe earliest, easiest, simplest, and cheapest method of Irrigation is hy 
flooding. The water is then directed so as to cover tlie whole area nnder cnltivation 
to a depth varying according to the crop and the quality of the soil. This plan is tbe 
most wasteful of water, bnt oan not be avoided in tne cultivation of cereals. The only 
work it involves in the field is that necessary to permit an even flow of water. With 
a regular slope this work is sometimes trifling, bnt as a rnle some preliminary outlay 
is required for leveling inequalities, or else providing for the equal distribution of 
the stream from points of vantage. When the fall is slight, shallow ditches are rnn 
in Colorado from 50 feet to 100 feet apart in the direction of the fall ; when the land 
is steeper they are carried diagonally to the slope or are made to wind around it, and 
from these, by throwingup little dams from point to point, the whole field is inex- 
pensively flooded. When the fall ia still greater and the snrface irregular ridges are 
thrown up along the contour lines of the land, marking it offinto plots sailed " oheoks," 
on the whole of the interior of which water will readily and rapidly reach an eqoal 
depth. When one plot ia covered the check ia broken and tbe Valw admiUqd so aft 
in the same way to cover the next plot. 
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The ridges or " leveoa " mast have rounded oreats uud eoay slopes, or also tbay ia- 
terferewitb theoseof farniiDgmachiDery.BuchBa tbeatri[iper. By meaas of diagonal 
furrows and checks remarka bio results are obtained, even in very brokeu couutry. By 
their meaoB it isclaimed that in Colorado one maDoan irrigate 25 acres per day. Whera 
ohocks have nut been used upon ground with auaouteinoliuo, the water haa soon worn 
deep cbauu els through it. utterly ruining; it for agricuitaral purposes; or again, whera 
tbe water has beeii allowed to flow too freely the consequence hat) been that all tlieier- 
titiz/iDgolemoutD of the soil have beeu washed away. In flooding the aim is, therefore, 
tu put no more water upon the land thin it will at once and equally absorb or can 
part vrith without creating a current sufBcient to carry off sediment. The neglect of 
th*98e precautions has caused the abandonment of several settlements made in Utah 
before the art of irrigation was properly understood. 

In sonthern Califomia checks are employed even more sDcoesafully than in Colo- 
rado, tbe levees being built by buckscrapers, so as to prepare lar^ areas for crop at 
2d. |>er cubic yard of miterial moved, or 6». per acre, 

Tlie l^ndstbere are not so rolling as in the northern uplands, where the average cost 
of preparing land for irrigation isfrom 8s. to Itwi. per acre. Asmnch higher estimabea 
bave been given In Victoria, it should bo noted that the higher price is for oountry 
morfuliffieulttban the average of out nortliern plains. It would be possible, by grad- 
ing; and terracing, lo water very steep slopes, but the labor would not be paid for by 
auy cereals that could be raised. Both the depth aud numberoffloodings are varied 
according to soil and crop. With a clay soil the waterings are light and frequent, 
'whilo with a sandier quality tbejF are heavier and rarer. Much, too, depends upon the 
distanoe and nature of the subsoil. There is considerable uncertainly with regard to 
the tiieaenroincuts given for flooding. It iesomutimes placed aslow as will give a depth 
of '2 OT 3 inches, and at other tiruoe as high as from 5 inches to 10 inches at a single 
watering. There are cases in which as many feet have been used. The nomber of 
waterings is best determined by the crop itself, and the most skiUfnl irrigators are 
I hoae <ivho study its needs and take care to supply them without giving an excess of 
water. The qnantity used alters, therefore, from seaiiou to season, so that only an 
avera^ can be given. 

Ill Colorado, where water is used more lavishly than in any other State, some good 
jnilgeti liavo agreed that an average of 14 inches should be ample, and thisjs certainly 
nob too low. Where the soil is liable to become hard and will retain moisture, wbeatis 
often grown with two floodiiigs, one before the ground is plowed, and the other when 
it is approaching the ear. When two waterings are given after sowing, one is when the 
wheat commences to "tiller," and the other when it reaches the milky stai^e. Where 
irrig'atioiLdoesuot precede the plowing, it is postponed as long after the appearance of 
thocrop as possible. Sometimes wheat haBthreeorevenosmany asfourfloodings; but 
this is iiouBual, as over watering ocoaBions "rust." Experience shows that it is eaay to 
exceed the quantity required by the crop, and that every excess is injurioua. Ex- 
travagance IB the common fanlt, bo much bo that the most succBBsful irrigators are 
iu van ably those "who use the least water. The less water, indeed, with which grain 
can be brought to maturity the liner the yield. 

Furrowa, — Peas and potatoes are not irrigated by flooding, hut from furrows 4 feet 
to 10 feet apart, and this is found the more economical and more successful system for 
vines and fruit trees. 

Under tbu Hooding system, the ground, ifnot protected from the sun, uakesqniokly. 
When fhe water is^n down furrows drawn by a plow between the plants, this cak- 
ing IB avoided, and the water soaks quietly to the roots. When flooding was prac- 
ticed in orchards it was found to bring the roots to the surface and enfeeble the trees, 
BO that they needed frequent waterings. Sometimes thefnrrows feed a small hole at 
the foot of the tree, from which the water soaks slowly in. When this is done mulch- 
inc-is found desirable over the bole torednce thaloss by evaporation. The general 
rule is to protect the trees by small ridges, so that the water does nut afiect the sur- 
face within 3or 4 feetoftheui. The simple furrow, however, is most generally in 
use. Oranges are watered three or at most four times in summer ; vines, once, twice, 
or often not at all after the first year or two; and other frnits according to the ca- 
price of the owner, the neccGsitiesof the season, and the nature of the sol), one to four 
times. It is impossible to be more exact. An even greater difi'erence, comparatively 
in the quantity of water used, obtains in the furrow irrigation of fruit trees and vines 
than baa been noted in regard to cereals. To such an extent does this prevail, that 
not only do districts differ, but, of two neighbors who cultivate the siime fruits ia con- 
tiguous orchards, having exactly the same slope and soil, one will use twice or thrice 
as much water ss the other. Judging as far as possible from conflicting testimonies, 
the cardinal principle appears to be just the same. To attain the best resnito the 
trees must be carefully watched, and supplied with only jnst enough water to keep 
them in a vigorously healthy condition. 

A.nother all- important principle, as to which there is no question, and which is testi- 
flo4 tgpu everj band, is that the more tboronghlytbe soil is ooltivated the leas water 
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iMighl7 diairibated noiMaiefor * \oaicor periud. Cac the irrigfttion ot oereals, woriu 
•rereiHilndoiiKUigecsiHtlepraportioBittslythMktoT fruit ; boMtweinthefirstcaaethe 
water !■ ileiBBiidMl in graater q luuitiliee *t pftrlicoUr times, while in the latter the snp- 
fiy ami bs mora evonly 4i*tTibDted tbraugbont (he year, thiNigh of ooaiae the irrigating 
Maaou with both is mnuk tha Mune. In the Northern States irrigation is limited to a 
hODilrad duvB, while io the Soath it caa be employed atdiscretion all the year ronod. 
In both ni^onB winter and antouu irriKations are growing steadily in favor, [iwid 
which reoeives its soakiBg then needs less in summer, and is found in better oondi- 
twn ibr plowing. It is argned that moialoru is more naturally absorbed in that sea- 
sou and wil-h greater beneht. Everywhere the verdict of the experienced is that too 
much water is l*eing used, aod the outcry against ovelsataration in aummer is bnt 
one of its forms. 

^ubirriffatios.— Irrigation beuesth the sorface, if not excessive, is considered the 
moat perAct method of sopplyinK water to vugelable life, and it hiis been the aim of 
maojr to devise a setteue by which this can bu done with the gieatest economy. The 
idea is to leplaoe soaliage from above, by either dooding or Ainowa, with what is 
called "seApage:" that is, subturraucau and lateral aoMMga, which, to be perfect, 
riiontdnot wet (hesar&co. The one advantage pownsoBd by anrfaee over eab-irriga- 
tiaa is that, whea carefully mauuged, irrlgatloD by soakage is a perennial source of 
ferlilizatioo, on accouut of tbe qiiautity uf depouit which is obtained with the water 
from Hiost streania in cortaio seasons. Irrigation by seepage can not produce this 
beneAeial effect, bnt it can avoid the dongero of esoesaive satnration or surface calc- 
ing, or of washing ont the rioher elementu of tbe soil, aa well as accomplish an enor- 
mous saving in the water used. Two di file ulties have praeeu ted themuelves to its 
complete suocess. The hrst of these is the tendency of the apertures in the pipes to 
beoomo ohohrrl by the roots, which bind to form a mat about it. Tlie main difficulty, 
however, so far rather feared than experienced, is that the constant seepage of water 
would have such a solidifying efieot upon the soil, closing its pores and converting it 
into au almost impenetrable mass, that it would become necessary, after some years, 
to break it up to a considerable depth by cultivation. Of this it is too early to pro- 
Donnoe, hot it certainly appears that BUli-irrigation is the hope of uiust intelligent 
trri^ors, beoanse it promises a great economy of water, and the most direct appli- 
oatiOD of it to the thirsty tree tliat it is possible to devise. The average coat of mak- 
iug and laying pipes for sul>-in'igatiou ih given by au authority at £,'' per acre, a anm 
wfiicli the iivmers of laud uuder iutennc cultnto could afford to pay. 

Open iiicktt are woat^wl.— Tbe present practice is the most wasteful that could be 
deviaed. There is waalealongatl the miles of open canals, both main and Mcoudaty, 
with a consequent loss to the owers of from 25 per cent, t^ 50 per cent, of tho stream 
they take in. gooieCimes it is even greater, a canal in tbe San Joaquin Valley, which 
took in 90 cnbio feel persecondatits head, only delivering 14 cubic feet per second on 
the farms 28 mileu away. Where the canal owner's leas ends, that of the farmer be- 
gins. Hu loses all along his laterals tapping tho secondary canal ; all along his sub- 
laterals intelsectiug his farm, and again, all that is not absorbed by the crop over 
which he poais his periodic flood ; besides which has to be added the loss from evap- 
oration. As a mutter of foot, therefore, he only receives the benefit of a very small 
proportion of what he pays for. Some put the loss of farmer and canal proprietor 
together as high as nine-tenths of the water diverted ; oth^ at three-foartha, 
and it is rarely oaloulated at leas than the latter hgure. There is certainly ample 
Toqm for saving at every turn. In Utah, as in Italy, another economy ia effected by 
requiring those entitled to water to lake it at uight as well as by day, so that instead 
of Lhe supply ril ont ng to waste for eight to ten hours out of tbe twenty-funr, the whole 
capaoil.v of the ditch is utilized every minute during the irrigating season. This 
euslom has the farther advantage tbat the water ia thought to act more favorably 
upon the soil by night than if it were under tho burning rays of the sun. The manual 
labor or skill required for coutrolling water is not great, and it colls for patience aad 
attention rather than activity. To see tbe irrigator, spade in Itand, engaged in a 
leiaarely way, directing the stream gushing from bis ditch, it would scarcely be ans- 
pected thai upon so unimpressive a proceeding the whole future of the orchard in 
which he is engaged eutirely depended. There seems an incompatitiility between 
cansea and effects which asserts itself iu many ways, so tbat it becomoH au effort to 
realize tbal the rude ditches which wind their rugged bauka acroaa trim fields or 
among regular rowa of vinea or orange-trees, are actually tbe generous source fcom 
which all the profusion of foliage and fruit ia beiug invisibly teil. 



Part of this incompatibility no doubt arises tVom tbe fact that there is something more 
than water couveyed in oanals, and tbat this something more is extremely vamable, 
thonghnanallyleftoutoftbooalonlation. Waterofitselfoan work wonders, but whw 
ftUied with sedimeut, wbicb iu nine caeeeont of ten appears to oouBist eithec ofdeoi^fed 
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▼egetftble mattAr or t« codIbiq e]Brae>la tlist rapleniah tbe boH* by whicb l£k absorbed, 
tb« FMmlts b«ooine multiplied. In Franiw tbe practice of pouring lar^ bodiei of wftt«t 
Il«avi]y ohnriced wiitb Rediuent npon inferior IhdiIb for the parpoae of reolaimiDg and sn- 
Ttelii»{( them is extensively adopted. This is uot ifsleiuatioatly atlempted to tb« nuim 
•Item in Amerioa, tbongh tbe sandy Mtjce-bnisb lands of Utah and Nevada have been 
tnni«d into liob meadows in tbe same way ; bat it is t;s'>orally reoogoised that wbera 
frriKation iHsacontroUedastoadaiitof jostaa ranch water beiOK placed npoD tbe land 
sfl it nan dvink at a dTaoffht, witbont allowing it either to stand or mo away, then th« 
consequence is iDvariably a maiittainnd or an Increased proiloction. Not only is tbe 
onp secDTed, bat whether it be grain, root crop, or fmit, tbe ^ield in often largely 
enfaSDGed so as to reach, in arid regiouH or apon poor mils, a yiehl equal to that oo- 
Isined nptTn fertile lands enjojiuf; a plentiful raln-f&ll. Farmers' estiaiatcH of what 
tbia gsin aotnally isdifier considerably, ranging froni 30 to 100 per cent. That there 
is a, gain, and a great gain in many instances, no one thinks of itispntiug, thougb 
there may be some looseness in the dgnres quoted concerning it. There seem to be 
no prod nota of whicb tbe crop may not Ira increased by irrigaiion, and there are none 
tbat will not suffer from over-irrigation. The riobest silly water, instead of having 
• ferttlixing inflaence, will be fatsl if allowed either t« stagnate or to msh too rap- 
idly throngh a field. Bnt with this danger provide<l against, irrigation may laeao 
l«rtilrz»tioD to snch an extent as to render any fnrtber artificial enrichment af the 
soil unneoeesary. in moat paHs of the West this has been tbe only fertilization wbioh 
has maintained land under years of cropping. 

naaoATioM DRAiNAav. 

Aa a matter of fact there are no drainage works worthy of the name in America, the 
fanner having qnietly left the water tosettle this problum for itself. Water is always 
Taluable iu theae regions, and what one farmer allows to flow liy another is only loo 
eager to acqnire. Canal proprietors have not found any necessity to spend moneyin 
making provision for the surplus waler whicb passes their area of supply, as it is gen- 
erally extremely easy to let it Jind its way into the natural water-conrees which run at 
lower levels than the artilicia] stream. How to get water is tbe one question of im- 
portance; how to gilt rid of it has been found in nineteen caaeaout of twenty only too 
easy. With a deopsubsoilor a good fall it Hcenisas if drainage mny always beannee- 
easary, and these are conditions very frequently met with, Ihere are, however, lands 
comparatively level in which, sooner or later, it will ba required; and there are one or 
two localities in which tbe need of drainage- works is rapiuly becoming an imperative 
necewity. Among these by far the most striking illustration is furnisboii at Fresuo, 
Cal., a uiBtrict in wbicb the some facts are also extremely valuable as indicating tbe 
change in cbaracter of an arid plain submitted to years of extravagant irrigation, 
fifteen years ago ils sandy soil, sparsely covered by struggling herbage, grassless 
and treeless for scores of sqnare miles, maintained only a few herds of cattle. There 
was no sign of cultivation within its borders; water conld only be obtained by sink- 
ing tVoni JO feet io 80 feet, and the rain-fall was both irregular and insufficient. The 
Kin^ Biver, which was its one available stream, sometimes carried no more than 500 
cubic feet per second, and when the first "colony" was established it was atootl; 
maintained that the whole of i ts waters would not snfflce to supply this little plot 
marked onC in the midst of the wild. 

For some time — indeed, even after the canal U> snpply this colony bad been con- 
stmetett— BO rapidly did the open ditch absorb the intake that it was thought that 
the irater would never reach the settlement at all. Week by week the tiny thread 
of Bnid trickled and wound its way along; at last, it entered the fields prepared for it, 
and, the flow steadily strengthen ing, crept farther and farther on, feeding an ever- 
widening district, nntil to-uay there are fifteen ciinals drawing their waters from 
this river, irrigating 55,000 acres of land, which form a chain of settlement all around 
tbe central Califbrnian colony, and extending 16 miles beyond it. Water can now 
be struck anywhere across the whole plain at 10 feet, and often at 6 feet. Tbe seep~ 
age froiu tbe canals ha« been ^reat indeed, for it seems to have filled the whole sub- 
soil, which has snckfd !t up like a sponge until it can hold no more. One important 
consequence is, that irrigation by flooding or furrows is being abandoned at We«no, 
M tbe irrigation by seepage maintains a constant supply within easy reach of tbe 
roots of vines and (Teen. 

Ilie once arid region has become thoroughly moistene<1. Where till lately the con- 
tention for wat«r was keen and cnaeeless, onehenrsnowof suitsagaiust canals on a«- 
connt of their snpersatn ration of adjoiniug vineyards. Noristhistobe wondered at, 
seeing (bat in the midst of the once parched plain there areitow patches of artificial 
morass created, as iu the Pondre Valley, Colorado, by over-irrigation, and continued 
for want of drainage. For in Fresno, and Fresno alotie, bae drainage beeome a 
TiCal question. Tbe large«I vineyanl in the diHtrict, that of Hr. Barton, bas not 
been watered for two years, and the eal«rpri«og proprietor has actnally ex- 
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OBTkted ditcdea sroand hia property bo aa to drftiu it, to a depth of 6 feet. Hie 
Eieeu Tineyard close by, one ol the oldest aDd best ksowu in the dietrict, is bow 
iDvolved iu a suit which its proprietor ia 1) tinging \a self-defeaiie aguinat 1 be canal 
pioprielori for floodinc hia land. It is not only excess in flooiliug that baa to be 
avoided, bnt excess ol seepage, whicb is just as bad. Not only la the creation of 
a morass on the surface fatal, bat the morafcs condition b*low is proportionately 
injurious. Roots, of conrse, will not penetrate below the p«rpetnal water line, and 
thnB, if the water rises in the soil the depth from which they draw their nonriahment 
ia liable to be greatly diminishrrt. 

It has been suggested that if tbe pipomethod of nnbirrigation were adopted the aame 
pipes might be mnde available for drainage. If this could bo accompliHhed'nithant 
materially increasing tfao cost it shnnbl contain a solution of the diOlculty in a few 
cases, but, as a rule, where drainage is needed subirrigation in any season wonld be 
supemaoas if not ii^Jariona. A remarkable evidence of tbe rate of seepage in sandy 
soils is notable in the Freano district, and that is two little ditches, afoot or so apart, 
each of them carrying a awift etream of water, which is soaking thongh the bank of a 
small canal, and which tbey divert from the tield beyond. A few ditches of this de- 
scription compose the wholeof the drainage work yet dune in western America. Bven 
here the draiuage problem does not appear to threaten the requirement of works any 
more expensive than those already in nae, and, except in localities as peculiarly eitn- 
ftted as Freano, it i) improbable that any outlay to provide them will be needed, at aU 
events for luany yeara to come. 



For a complete comprehension of these facts, however, it is necessary to read them 
by tbe light of a knowledge of a peculiar property possessed by many soils, and which 
forms a moat important factor in all calculations as to the limits of irrigation. It has 
been found by experiment in California that water rises rapidly in coarse, sandy soils, 
but only to a moderate height ; while in liner soils, whether clayey or of a silty for- 
mation, the rise is slower but higher. So that in a few weeks or months, as the case 
may he, the water attains twie« or thrice the height that it climbs to in the former. 
This has been saiii to bo accomplished by means of a " ci^iillary attraction," in which 
heat may, perhaps, l)e au important agent, seeing that the phenomenon is not ob- 
served in Colorado to anythiug like the same extent as in (he California slope, and 
{iresents the resnlt of experiments made upon different soils to test their capacity in 
bis direction. A consideration of these results points to tbe enperior value in snit- 
able soils of subirrigation, or irrigation by seepage from below, over ail methods of 
surface application, because it is thus possible to avoid caking the soil and Iosh by 
evaporation- 



Taking together, the facts as to seepage of water from rivers or ditches, and those 
relating to the rising of water by means of what is callecd capillary attraction, one je 
furnished with the key to Ih'igradual diminution of tbe water necessary for irriga- 
tion of tbe same land, which has been noted in almost every part of the West. In 
Colorado alone, in situations like that of Greeley, nponadeep porous soil, with a rapid 
fUtil and quick drainage^ as much water isanid to be used to-day as in the initiation 
of the practice of artiflctol watering twelve yeara ago. Everywhere else tbe verdiot 
of experience iatbat the water goes farther every year. 

The lanch-owner, who doubted if his spring or brook would sufBce for 20 acres, ex- 
tends the area of his cultivation bit by bit untilit reaches 80 or 100 acres, and he still 
baa some to spare. 

Bishop Mnsser, of Salt Lake, nho has made an especial study of irrigation in Utah 
and abroad.states that when the city was first founded there was only water enoagh 
from aparticulitr source for HOO or IMJOacrefl, while now the same amount supplies more 
than 5,1>(I0 acres. In another Mormon aettlement, named Buuntilul, where at first it was 
supposed that only a few families could bo placed on account of the smallnessof the 
stream of water available for irrigation, tliere ore now between 4,(l()0 and 5,000 peo- 
ple, all maintained by meauaof the aame supply. The whole ofUtabbas been peopled 
and all its cultivation baaed upon little dnblcts of water in this way. Yet the sandy 
aridity, which is absolutely wortbleaa withont water, maybe soon over-wet, and it is 
found that where a piece of groiiDd is fed by good aeepage to irrigate it as well kills 
the crop. Here, as at Fresno, Riverside, Mussel Slough, and in Tulare County, Cal., 
maybe seen famia and vineyards up to IfiO acres in ai/o irrigated solely by seepage 
from ditches which run along the np]>cr edges of their fields. 

The distance that water will penetrate, even without any discoverable dip in the 
land, has been partially indicateil by experiments in aubirrigatioD, when the pipes 
and orifices, though 50 feet apart, have saturated the whole soil between them. With 
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a fall Id file oonntry the aeepase extends, for far greater 4i8tuiceB, and, onriouilj 
eDOUKh, an iastanoe is reported in tlie San Joaquin Valley where, upon the cansttao- 
ttoa of a caual, a well a mile oi two oa the upp«r side increased eeverol feet in depdi 
after tlie canal had been some time running. 

Another most instruotivefaot is that ae the water supplieddiminisheB the crops tend 
to increase. They now raise more grain in Utah with twilf the water than thu; did 
when they concentrated double tlie supply npon a smaller area. For the first jear 
or BO of irrieation the soilbecomesBoppy, bntaftcrwards, whileseemipgdrier, itisnot 
nearly so thirsty ; when it isvery shallow flooding coaaes and see^ge alone is relied 
npon. Irrigation is said to close the porca of flie soil with an infiltration of rich, 
impalpable silt, so that it absorbs more slowly and retains what is absorbed much 
longer. 

Under good coltivation the soil tbue enriched becomes far mote fruitful than it orig- 
inally was ; bnt too ninoh wat«r makea the land cold, and eventually turns it into a 
qiiagtaire. When eoakage, as from flooding, is accompanied by soatage upwards by 
" capillary attraction," the consequeuce in California is the formation of what is 
termed " hard-pan," an impenetrable layer which resists the entrance, of roots and 
yietda them no nourishment. Where thia is feared flooding is suspended and tbesnb- 
teiraiiean supply depended upon. Snob is the rapidity with which roots push for 
water, even where moisture can be found, 15 or 20 feet from the surface, no flooding 
is needed after the first year or two. The roots of vines have been known to pene- 
trate nearly 30 feet in a little over tbrea years, while even lucerne roots travel 15 or 
SO foot downwards to moisture. Bnt the catalogue of facts, proving in a variety of 
ways the iujarions effects of over-irrigation, and the marvoloos resnlte to beaooom- 
pliahed in time by small streams of water, might be multiplied indefinitely. 

TBK DUTY or WATRR AND ITS COMDmOMS. 



ishing districts, thegreatest laxity in applying what standards they have. In Los 
AngeTes, for instance, the zanjero, or water-master, has relied solely npon his eye to 
jodge of the stream a farmer was entitled to receive j and though practice no donbt 
hod enabled him to allot sometliing like an equal shore to each person concerned, it 
is plain that any attempt to define thq quantity in recognized measures could only 
be an uncertain approximation. In every State the use of water for mining purposes 
hae preceded or, in the tirst instance, overshadowed that for irrigation : and, conse- 
quently, what estimates have been madeintbe past have been expressed in "miners' 
inches." This was supposed to define the quantity of water flowing throngb an 
apertnre an inch square, but, as in some parts the pressure adopted was that of a 
4-incli hi^ad, while in other places the bead was fi inches, there was evidently abund- 
ant room for variation, even iu the determination of the capacity of a single inch. 
When, again, a number of incbos came to be measured at once it became possible 
either to adopt an aperture I inch high and the specified number of iuches in length, 
or to take (he square of the whole number of inches as giving the dimensions of the 
orifice, in which case, again, there was another great cause of variation. The State 
eDgiueer of Colorado lias calculated that the miner's inch in that State has been .026 
cubic feet, or, roughly speaking, a fortieth of a cubic foot ; and this is now generally 
adopted as its equivalent, though, as a matter of fact, in more southerly States, where 
water has lieen scarce, the miners inch has only meant one-fittieth of a cubic foot. 

Taking iuto account this initial cause of confusion in the measurement of water, we 
next find that the quantity of land which any given unit of water will irrigate isgov- 
erui^d, fiist, by the kind of soil, subsoil, the rain-fall, temperature, and evaporation 
of the parliclilar area irrigated, next by the kind of crop grown, and the method of 
wiileriugit, as well as by the length of time which that land or neighboring laud has 
been irrigaled, and lastly by its position with regard to seepage, and its capacity of 
capillary attraction. It is plainly no easy matter, even when all the terms of the 
special instance are known, to fix the duty of water under these circumstaDces. But 
in almost every instance the records of American experience are wanting in reapeot 
to one or more particulars, and hence, again, there is only room for the vaguest con- 
cinsions. 

Instances can be qnoted in which a flow of 1 cubic foot per second has supplied 
9,0110 acres, while in others It only supplies 50 acres. It is vain to attempt to arrive 
at Bccnraoyin the facoof such extremes as these. The manner in which water is sold 
in the States puts another barrier in the way;. A waler right there does not mean a 
right to any given quantity of water, but a right to have a stream of a certain capac- 
ity turned into the purchaser's lateral for asoften and as longas he pleases. Each farmer 
accordingly draws upon the snpjjly just according to his fancy in each season. Asyet, 
as there is water in plenty, the Colorado companies do not restrict their customera to 
the streamtbeybavepnrcIiased,bntgivethemwhateverflow they happentobave. The 
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fitrmer, for hia part, doM not mManie the qnantity lis reoeives dot yet the qnantit; 
whiahflowBBw>yfToniUm,aothat on neither side UthBroafiyopportuDityofebtaiai&g 
oxaoUtiideaatotbeqnaBtity aetiutUjAbiarlMd bythelaiul. Where iDeaaarementshftve 
taken place, as in aoatbem California, it ha* nHnally been at the farater's leoeiving 
point, from whioh there ia more or Ism loss, according to tiia nature of his soil, tlie 
make of his ditch, and the dtstaoee to be traveled before the field is reached, nbich 
renders these almost eqnally nnreliable. 

In the faceof thia array of distnrbing oanseait iant erly impossible to do more thkn 
notice a number of rough geneializatioBH, which have some force in special localities. 
The more sandy the soil the more readily it receives and parte with wat«r, nhile, as 
the soil becomes heavier, it absorbs leas, and retains it lonf^er; tho deeper the soil, the 
more water ia required iutbe flrat instance, while with a retentive subsoil sncceedlDg 
waterings can be greatly diniiDished. The heavier the rain-fall tbe greater the duty 
of water in eqnal temperatnres, and when evaporatton oomes into play tbe doty has 
to be correspondingly redaced. Where tbe land is in aposilioo to receive seepagefrom 
higher irrigations, or is so poroasas to drawasafBoient supply from its own lat«tat8, 
or is 80 satntated as to need for a time no walM- even in its canals, which are, per- 
haps, as at Fresno, tnmed into drainagn-di tubes, tbe doty, of coarse, tends lobeomne 
nomlDally t^normoos. Tbea, ai^o, small grains ae a rnle take twice a« much water 
as com or potatoes, and many times as muob per aore as OFchards, which are watered 
on an economical metbotl. Even the wateriufts given to one grain, inch as wheat, 
vary according to locality from one to four, oats reqniriDg more and bailey a little 
less. Jn Riverside tbe orchards are often only watered once from furrows in winter, 
and once, twice, or thrice, aooordinf to tbe idea of tbe owner, in sommer. Where 
flooding takes thoasandsirf' gallons the fnrrow system only reqnlreahdndreila, and nib- 
irrigation teus of gallons for a similar area, thongh, of conrse, under difi'erout crops. 

COHPABISONS AND CONIUJCTB. 

Setting aside tbe question of the actual qnantity of water nsed or needed for navi- 
gatiOD, we find that, even comparing the flow of water allotted to farmers for as loiDg 
as tbey like, there are the widest diSerences. Takinz the flow of one cubic foot to 
the second (available dniing the season for cereals of Colorado, and all the year roond 
far tbe orchards of California), witliont making allowance for differing rain-falls, this 
■npplles In Colorado K) acres ; Italy, 70.2 acres (Col. Baird Smith) ; Utah, Ban Bern- 
ard:Do, Cal., and Franco. 30 to IOC acres ; San Oabriel, Cal., 120 acres ; Fresno, Oal., 
160 acres; India, 150 to SOO acres (sira cotton); Los Angeles and Anaheim, Cat., 
rather over '200 acres; Riverside, Cal., nearly 300 acres; Ontario, Redlunds, Cal., Al- 
geria, and parts of India, 4O0 acres; Sierra Madre, Cal.. 580 acres; Spain, as high as 
1,000 acres; Pasadena, Cal., 1,665 acres; and by snbirrigation, according to one or 
two eiperiinents, from 1,500 to 9,000 acres. 

In Kansas, Arixoun, and Mexico the lignres given are too conflicting to be qnotable. 
There nre the a»me contrasts as to the deptli of water whioh shoald be pnt npon land. 
Jn Colorado two or three waterings are )^ven of troia 3 to 5 inches in deptli ; in some 
parts of southern California waterings of 12 inches in depth have been given, and in 
other parts a total snfflcientintheyeartomakeadepthof several feet. On tbeotlM>r . 
hand, there are farmers in tbeae districts who, according to their own testimony, em- 
ploy I 8B than half the quantity nsed by their neighbors, and with eqnal if not supe- 
rior tesnlts. 

If the Colorado farmer were to use all the water at his disposal, he would cover fais 
fields nearly 4 feet deep. The practice appears to bo, on the average, to nse about 
onc-fonrth of this, bnt there is sncb a dinerenco in soils that this is hnt a poor gnide. 
WlierH a coarse sandy soil, with porous suhBoil, can take 10 feet in the season, a fine 
compact allnvial, with clay sobsoil, wonld be injnreil with 1 foot; hence, 10 acres of 
the latter can lie irrigated toione of the fitrmer by the same quantity of water. A 
natural measnre of the duty of water in many places may be supplied by the rain -fall 
of good harvest years, making allowance for the time of fall. In central California 
13 inches during a frostlens winter and spring have proved sufficient, and probably if 
13 Inches could be secured from rain- fall and ditch together during the spring it wonld 
prove more than ample for flooding oereals. 



The pricee paid for water are so complicated by the conditions nnder which it is 
sold that it is almost impossible todo more thanqnote the rates indifferent localities. 
The water itself costs the appropriators nothing beyond the expense of putting it 
npon the land, whioh differs, of conise, in every State and every distriot. This first ont- 
lay forworksfnniishesoneolaeof an uncertain oharaoterto the price of water. Wbera 
farmersaniteforthepurposeof securing a joint supply, they work or pay their share 
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of tiie oonatravtion, and afterwards tbeir proportion of tbe snm neeetaaiy to i»*p the 
works in repair, so tliatitiadiffienlt iumany inHtanceatodeteroiiBeesaatIf what Ui^r 
Water costs them. In Colorado it is coaaidered that au i^igable area sbosld b« BiXpplied 
With an oatJaf upon main works of £1 m'i5i. per acre, an ettimate whioti appcwn to 
agree, on the irhole, with experience elgewhere. 

Uccaeiemalli^, as inKansaa, where very large canals mn through very &v(irably slt- 
nated conutrj, main works of a temporary character oan be bciiltforwi tow m lOi. per 



■MitB, while on tbe other hand, where special difbcultiea intervene, ae at Bait ijbkb, 
in tbe price to be paid for eaeemeats over private lands one flsdH the canal ooMing 
50f . per aore to build. This is by no means the maZimnm of Arat erpenitltare. 

With extra worka, sach as tlumint; or tanneiing, aa in Colorado, or won^n OfaMi- 
neling, aa in the city ditch at Salt Lake, Utah, or expensive piping, aa at Pasadeaa, 
orthe HighlandH Canal iu Los Angeles Connty, Ual., the coal may rise, at in the last 
two instancee, to £B and £10 l-ie. per acre. Here, of coarse, the supply is for ^mIV 
sretw under iotenae cultare. The greater the soate of the UBAertakisg the leas tiM 
cost per ajire. 

The triO,000 acres at Bakerfield. Cal., can be watered by one proprietary for lOf. Bd. 
per acre, whereas, if divided into a namber of di^Fsrent schemea, adapted here mA 
them to the condition of ownerahip rather than to the natural surface of the land, it 
wonld probably have coat twice as much. Or, teethe 76 canal beyond Freano, Cal., 
which now supplies only 30,000 acres, at a first cost of at>oiit 358, per acre ; with an 
extension uf its secondary canals, eo as to allow it to aapply the 40^000 aevea lying 
ODder them, the ontlay per aore would berednoed toSOt.; while if the otHupletv plan, 
which is for the irrigation of 160,000 acres, were eaniod oat, this wobM be still far- 
ther brought donru to 1!m. per aore. Water, therefore, la dearest where the acbemea 
are smalleat ; that ia, wbece tbe norka am relatively moet coatly. 

The same fact ia again illustrated by the price askedforwater-righta, whioh are 
almoat invariably highest in small sobemea. Thas, in Bach "oolonies" as Ontario, 
Etiwanda, or Pomona, CaL, where land is sold in 10-aere blocks, s water-rielit eoets 
from £ 15 to £20 per aore, while upon 80 acre blocks it can be purohsaed in Colorado 
for £3, in Utah for about 50>. and in Kansas for half that sum. Having a nater-rigU, 
the farmer is then liable only to a yearly aasessment for mailiiteBamoe. This, on Ifae 
other hand, ia highest as a mle where the water-light ia che^eat, ranging fromi 8*. 
per acrein KaUBBs, and 4i. an acre in Utah, to9t. 6<i. in Fresne, and 2>, in several «al- 
ODies in Los Angelea Connty. 

In Colorado the niaximnm rate of St. per aere per a&nimi is rare^ ch^^^ed, tbe 
wat^rightownera only paying the 6d. or 9(1. per aore, which is aotnally apent oa re-- 
pairs, and the aame custom prevails in acme parU of Ut^ ; but in both of tjiwe ta> 
stances the sehemea are large. 

Thepiioesof water-rlghta vary &om a variety of caneea, suoh as whether thS water- 
owner haa land of his own to aell or not, so that pactioalar instances offer but little 
guide to an exact eatimaCo of their value ; nor do they fbmiah uiy olsw to tbe qoan- 
tity of water actually aold. 

In Kansas water is paid for ocoording to tbe acreaf^ of tlw purchaser, wlwtdwsaa 
mnob as he likes in return for hia yearly rental. This tnest waalefnlof inaatiees warn 
tried and abaQdooed in southern California, as it will be abandoned in EanaiM when 
water becotnes more valuable. Meanwhile its steady iuereaae in price is every wheie 
noticeable. Thus, at the foundation of Greeley, Colo., 80 acres with water codM bepnr- 
ohasedfor£60; afenyeats laterthe wateralonebecamewetth£10O; tt^day (keaaoM 
wateringright is bring £200, and witb the land is worth £600l laalltbe "oolmies" 
of California there has been as great a rise in tbe price of wat^, thMwh there it is to 
be fODud in almost evury instance linked to the iaiid. This puts anowM'diffionlty in 
the wtky of estimating the exact price of water, for tJionghtAe water is really tiMt far 
which the money is paid some deduction haa to be madie fbr the area npMi whieb it 
is to be otilized. 

Land which Id the arid statebringsonly £lper acre, is'oldat £10or£l&perturB 
when ander a dttoh, and soraethiug like this proportion is maintained even fbr bightr 
prieed dry lands, whioh rise from £5 to £40, and from £15 to £10i^, when ariite^ly 

When the land and tbe water-right are sold apart the caual.owner makes twoproflla, 
one in the tripling or qnadrapling of the price paid for the land, whichiahieobief profit, 
and the ot tier upon the water-rigbt, the price of which representsbisonUaTBpon works, 
with liberal interest added. The first profit, made nomiimllynpoD tbe land, which ia 
oKengieaiteT than here stated, ia, ofcourse, really another profit npon the water, and aa 
theeost pwacreof tbe workeiH,adaiaIe, less than tbe cost per acre of tbe tMid, tbe 
gMDnpontheinveatnient in water is much larger than appears. Whera there is ne sale 
of laBd,tbat ia, wbero the water has been bronght to land already sold, or for sale by 
persoDSotberthan the canal-ownera, the price of the water ia maoh (ugbn, Tsaching 

'^'noesas much as 208. or35(. per acre per annnm. At Los Angeka, C^., water fi 

what ia oolied a " head," which nnder their looae meaantenkent varleB from 3 
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cabiofeet to 4cnbio feet per seoond.at 8*. per day or 6«. per night in anmmer nitina 
the city, twice that piioe outside of its boandaries. and lialf the prio« in winter. 

At Oranije auil its neigbtioring settlenienta the prioe for a flow of about 2 cable fret 
per aecond te 10*. for twenty-four boan, or Bt. per day and 4i. per night, and In winter 
St. for the twenty -four hours. At Riveraidethe ooat is aL>ont7i. GJ^perduy, oi 5t. p^ 
night, foracubic foot per second, ot 12f. fortbetwenty-fourbuara. These priceg, vary- 
ing indefinitely as the ooudltlons of sole vary, famiih bat an ioBeoote basis for any 
generalization. 

Possibly a better idea of the importanoe of water than can be derived ftotu any list 
of purchases and rentals in particular places may bo obtained by a glance at its capital 
ralue. It bos been calculated that the flow of a cubic foot dot second fortbe irrigatiog 
season of all futureyeors is worth front £15 to £25 per acre in grain or grazing con atry 
to £30 in fruit lands. This is the price paid to apply such a stream to a special piece 
of laod for as long as the farmer may think necessary, the knowtedae that aa excess of 
water will rain his crops being the only limit. Bntif aSow of a oabicfootper second 
were brought in perpetuity without any limit as to the aoreaee to which it might be 
applied, orthetimeor cireumstances of applying it, the capital value of such a stream 
in aoDthem California to-day would be at least £B,000. , 

PRODUCTS AMD TEE WATER PBIOB. 

.What price can hepaid for water, or land and watet together, depends upon the prod- 
naSn ruisal and the price of tboae prodacte at the homestead, by taking which as a 
guide 'consideration of complicated questions as to markets and freights may be 
avoided. So far as American experience (^oes there appears to be no limit to the 
scopn of irrigation, which embraces the fotits and cereals of the temperate xone, as 
well as the products that are raised only nnder a tropical son, Apples, blaokberrioe, 
and barley are irrigated in Colorado or northern California, osaretherioe, cotton, and 
eaaar in tbe hot lowlands of Mexico. Over a large area of the West it may alnjo«tbe 
said that as nothing can be grown withont irrigation anything can be grown by ini- 
gatioi 

gated, grain. There are tliousands of a 
grown any other crop, and aro still growing it. The irrigated area nnder grain In 
Mexico is very large and the yield heavy, while it is a moderate estimate that in the 
States 5,000,IK)0 buBhels of wheat are raised by its means. 

It is generally calculated that grain can ho grown at a profit under irrigation for 2*. 
6d. per bushel, and even where, aS in Arizona, thecrop has to he teamed 13 or 14 miles 
across the desert at a cost of 7d. per bushel t« railways, upon which the rating is aU 
against the local grower, grain 1b found to pay. Of course the chief prosperity in tlie 
wheat districts was when 4(. and5«. a bushel were regularly realized and a profit of at 
least 50s. per acre was counted npon, AU this has changed since the fall in prices, which 
has brought profits down to 20s. per acre, with a yield of 25 bushels. Grain pays atUl, 
bntvery Qoorly, and even in better times it is generally considered the poorest paying 
crop that can be raised. Still it does pay for irrigation, and this is an important foot to 
the fanner who cannot afford to wait for the higher returns from intense cultnre. Nor 
does grain -growing noticeably impoverish the land where proper preoautions ore token 
against the washing out of the fertilizing matter in the soil and for the utilization of 
any sediment there may be in the irrigating water. 

In Utah a rotation of crops is adopted ; but In Colorado are to be found instances 
where grain has been grown every season for ten or fifteen years withont perceptibly 
injuring the land. In Arizona and Mexico the native pupnlation have raised tbe^ 
wheat and Indian com fromthesameplotsforscores, ifnotforhnudreds, of years, and to 
tbeni the idea of manuring is quite unknown. Here and there a farmer may be foand 
who takes the pains to use the dropping of his stock upon his fields, but this is the ex- 
ception. As a practice systematic fertilization is nnthought of, and so far no serions 
initiry appeare to have resulted from its neglect where any falling off in yield has been 
followed by change of crop. This is of interest as showing at all events that the need 
of expensive restoration of the soil is not likely to assert itself in onr richer lands nntil 
after some or perhaps man; years of irrigation. Neither does the grain itself snSer if 
the seed be carefully selected. In southern California irrigated wheat has a slightly 
thicker skin, makes more brau, and to the practiced eye is slightly darker in hue than 
thatfromthewet northern region, hut it is said eventheretobefnlly equal in quality 
to nnirrigated wheat, a testimony which was repeated by millers in Mexico, Arizona, 
and Colorado. It is notfromany snch fallacious alitioipations that grain-growing by 
irrigation is condemned in the States. Though all kinds of grain can be grown well 
and at a profit, the growing is considered a mistake, because the profit is too amoll. 
Land and water that will grow grain will yield crops which are mnch more remuner- 
ative. Grain may be taken in rotation with potatoes, which flonrish nnder irriga- 
tion in a sandy loam, or with peas or Incem, which act as reetorativM to the aolL 
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All kinds of Toot crops and all kinds of vejzetablea can bo grown, and are grown, 
asnallj at a somewbat Uglier profit than gram. These again have as a mle a smaJlei- 

SToQt than osn be obtained fix)in Bt«ck, which, in its torn, yields to the profit* 
erivable from grapes and frnit. 

BTOCK-RAISIKO ON IKBIQATED LAKD. 

It is a more Kmnnerative occupation to grow beef and mutton orbaoon, for which 
there is jnst a« steady a demand. Two-thirds of the &0,000 acres irrigated at Phcenix 
is nnder grain, bnt tbis little valley also raises its 100.000 liogs. Dairy prodnce is 
fmc<M«HfiLlly raised ia northern California by means of irrigation, where, indeed, .it is 
applied to little else on aoconut of the regalar and safBcient rain-fall which can there 
to counted npon. Even in Australia many towns owe a considerable proportion of 
tiieir vegetable snpply to the Chinese irrigator. It wonld be a mistake to ignore these 
minor ways in which irrigation can be very profitably employed, especially in the 
neighborhood of centers of population, but it wonld be an equally great mistake to 
suppose that irrigation is only practiced on this scale. A prevailing misoonoeption 
as to irrigation is that it is employed only fur small areas nnder high cnlture. The 
fact that great stock-growers in California, each m Messrs. Haggin Sl Carr, or 
Means, Miller & Lux, irrigate thousands of acres for stock pnrposesappears to be lost 
sight of. Much Mexican irrigation is carried on upon the same plan. Where the 
great laod-onners have their immense estates one can see not hundreds bnt thon- 
sands of acres artiQcially watered ; and where smaller proprietors enjoy a share of the 
CQveted irrigable area they cultivate so olosely to each other's borders that the fence- 
le«s area as far as the eye can reach appears one gigantic irrigated field. The great 
valleys of the Ortiz, the Concho, the Plorido, and the Hazas, the wide sloping plains 
of the Lagnna country in the neighborhood of Lerdo, and in the province of Leon, 
exhibit the patient industry of the psasants and a marvelous fertility secured by 
means of an artificial water supply of the rudest cliaracter. On the great cattle anc. 
sheep ranches of New Mexico the proprietors, some of them Australians, are enlisting 
the same invaluable ally in nrder to protect themselves against the Oooasional ravages 
made in their flocks and herds by bad seasons. It pays as a rule to irrigate natural 
grasses, for by this means the carrying capacity of land is increased 33 per cent. 
The Chowchilla Canal, in Fresno County, Cal., 30 miles long, 30 feet wide at its 
mouth, and 2} feet deep, is used almost solely for this purpose, and there are '^,000 
acres of natnrsl-graBs land irrigated in one property in Kern County. 

THE TALUK OF Alf ALFA. 

Bnt the mainstayof the American stock farmer, large and small, islucem, there styled 
alfalfa, which, though unsuooesBful in England, is bigbly prized in France. In ever? 
Weatorn State this is grown to profosion. There are 35,000 acres of it grown by irri- 
gation at Bakersfield. In Yolo County, Cal., almost the whole of the 13,000 acres 
wateredfrointhe Woodland Canal JB under lucern; it is to be found upon almost every' 
colony plot tn soothem California, and is tbesnrest source of revenue in Utah and New 
Mexico. The area planted with this crop is increasing with marvelous rapidity. It is 
said to carry 10 sheep or even ^ sheep to the acre if it be cut for them. It is not a new 
growth in Victoria, bat without irrigation its marvelous qualities have only partially 
developed- themselves. At Dookie, with only the natural rain-fall, it can be cut bnt 
once a year, yieldiugabonttbree-qnartersof atontotheaore; while at Bacchus Marsh, 
with irrigation or water withinreach of its roots, it can be out five or six limes, yield- 
ing 7 or B tons, and lasts fifteen to twenty years. 

There are some 300 acres of it in this locality, thriving npon a natural seepage, and 
though rather delicate in its earlier stages, owing to the lack of irrigation, when once 
firmlyrooteditraisesthevaliieof thelandtofrom £50to£7&peracr«. It is sown broad- 
cast and freely, and with a little wheat, oats, or barley mixed in it; is rarely manured, 
thongh better for an occasional scarifying and top dressing ; is never f^l down, but cnt 
early and often, and found to possess splendid fatteuintg qualities. Under irrigation 
Incem seems to flourish everywhere, particularly in sandy loam and in a warm climate 
freefromiVost, and though the yields given vary they areall great. Three cuttings are 
sometimes obtained in the first year, making a total crop of 4 tons to the acre but the 
general thing is, as in Utah, to obtain only one crop in this period. After this 6 tons 
areexpected in the second year, andS I-o 12ton8iu the third year. There are poor soils 
where it is cut only twice or tbreetimes, and other soils on which its quality does not 
keep pace with the quantity, bnt on those that most resemble our own plains the cut- 
ting is rarely less than foor times, and the yield generally over 10 tons per acre in the 
coarse of the year. 
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PRUTT-RAIBING BV IRRIGATION. 

But the products for which irrigation is most necesaary, and in which it yields tha 
loTf^eat, are rrapea aud fmit. The i^reat land-owner iu America not only plaBtshiB 
thonsanda of acres of lucern and peihapa his ten thouHund acrea of grain, but, with in- 
ceaaant enterpriae, plants hia himdreda of acres of vines and frnit-trees. When itrit^ 
tion ia employsd, however, the prodnctiou ia almost wholly in Ihe hands of soiall 
proprietora, men often of some education and some capital, who have found an attract- 
ive field for the exercise of their inteDtKence in bringing small alkitments iHlo a 
condition of the highest pTmluctivenesa. Jndging by the results obtained in sontbfm 
California, to which this cla*« of cnltivation ia a* yet chiefly confined, it has not 
pTored an nnprofitable specnlation. Tt la safe to predict that in a abort timn fpitiD- 
growlng will be given np on ail smalt areas of irTi;;ntion and that a connnencemaDt 
will hare !>e«i made upon the larger tracts to follow the same example. It pays 
iMtter to grow freah vegetables for towns or can ttmrn for export, or to eatabliab 



oblekea farms or liee ranchen than to raise grain for export. Already in nortbeni 
Caltforaia the great farms, ao famona a few yean ago for their yields and extent, are 
lieing ent np into vineyards and orchards, and w^re along the old mining dtl«ht« 



y vintage ground can be secnred it ia being pnt t< 

Twenty acres under vines or frnit-trees are preferred Co 160 aons under grain . There 
is mole regular employment and more regular leisure, with leas stress at a partienlar 
seaMin for adult male labor. An acre in raisioa was reckoned as valuable as & acres 
of wheat, when the price of wheat was nearly twice what it ia now. 

The traits grown are oranges, lemons, limes, apricots, pears, figs, peaches, pofoe. 
granates, nectarines, applea, plnms, quinces, cherries, olives, almonda, walntita, and 
chrstnuls. From some of these two crops a year are obtainert, bat of eoarae none of 
then boar for some time after planting. This is not all lost time to the American 
farmer, who grows great crops of vegetjiblea between his &ait trees antil they are 
iMdy for l>eannK. The period during which no return is expected, even nnd^ irrl- 
gatioii, is oonsiueralile ; as, for Instance, it is for peaches, apricots, almonds, and 
vines, fonr years; for oranges, ten years from the seed, five years from l;ke bad; 
olives, ft«ni seven to ten years, unless the Spanish practice ef ^lanthtg branobes is 
followed, in which oaaa it takes only two years; and walnala seven yeara. When 
the profits do eome, however, they are proportionately large. 

Vearly .W per eent. of the fruit grown in California is canned, 1)nt only b per cent. 
isdtiod. Tboprodnction isincreasingcoormonglyovoryyear. Vineyards are utilized 
' uot only for the supply erf grapes bni, of raisins and wine ; and there ia no branch of 
production into wliich capitalists and Hniall farmers are now entering npon a greaWr 
scale or with more coniidence than wine-growing. The cleareaC heads in Califoniis 
consider the overproduction of wines or raisins an impossibility, and experience is ' 
teaching them that at existing prices the investment ia reins norative, although wioe- 
making is developed in the face of a prejudice quite asnnreasoningaathat which tias 
till lately faced colonial vintages. For other fruits, though drying is occasionally 
adopted, the chief reliance is upon the canning process practiced in evury fruit-grow- 
ing center. The taste for fruit, whether fresh, dried, or canned, is one that appears 
to grow by what it feeds on, for the demand in America seems to increase almost as 
fast as production. The markets of the East arn, of course, open to the irrigating 
West, bnt rates of transports are relatively high, aud cempetion from the West Indiee 
uml the Mediterranean is kueii, so that it can scarcely be said te be a home market 
ID the ordinary sense of the term. 

The injarioua effecte of overirrigatioo are just as patent in fruit-growing as in every 
other crop. It is claimed on the authority ot a commission of experts, appointed by 
the French Government to inquire into the remedies for phylloxera, that regular fnr- 
row irrigation in sumuier keeps the disease in check, but it has been proven in Fresno 
that an excess of water injuria both the nine and raisin qualities of the grape. There 
ia a special disease to which orange treea are sabject which strips the tree of iti 
leaves, prevents the fruit from coming to maturity, ami finallykills the tree, which 
a special committee of the Southern California Horticnltural Society, after an ex- 
haustive inquiry, has declared to bo wholly due to overirrigation and deficient oolti- 
vation. The citrus family can endure more water than any other class of frait-tree, 
bnt it is clear that the limit of the water consumption of any of them is soon readied, 
and that to go beyond it is iojurlons if uot fatal. 

PBOSFKCTS OF IRRIGATION IN AHORICA. 

We have now taken a rapid glance at the prod nets of 3,500.000 acres of Western Amsr- 
ica, watered by 12,000 miles of main canals and ]'JO,000 miles of subsidiary ditehes, at 
an expense of many hundredsof millions of dollars. The estimates of the valne ofths 
yield from irrigator vineyanis and orchards are not oQIciol, but those engaged in snp- 
plying the markets ]'Ut the production of California vineyards tliis year at £1,000,C(IO 
and of the orangeries and orchards of the same State at half as much again. 
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: A.goaddealof f rait it grown fill home conaamptioniuDoigbboriiigirriEatiiig States, 
bat probibiUve nulway ratea have piuveated tlie full exi>BDSJiiii of tnis and other 
oUuseit of production. Ulali anil Colorailo, tuitirely depondeiit upon irrigation, draw 
their revenue from otber olaBaeH of producta— tbe latter, in ItKi, raisiug in value 
jt: 1,100,000 of grain and root cto^m, the former £700 OOU. To maeea the total value of 
tbe products raised t>y means of inigatioa, laany of wbicli oould not be raised with- 
out it, would be no easy undertaking; liut it is qnite clear from the statistics that it 
oinat be expressed in miUioDs sterling. iLdding Lheenhanced stuck-beoriQ^ oapaoity 
of the oountiy, and the value of iudusttiea uot diroolly produclive, which are de- 
pendent npon the irrigating settlemoiibi, would moke up a grand total that would 
probably surprise (be Aniuricaos tlieniNelves. Theie in no reasoti to suppose that the 
list uf prmlnots capable of bciu)^ proillably grown iiuder Irrigation is yet eitiansted. 
Bxperimeuts are oontiiiually being made vritb iiush crops, and the result is generally 
favDraUe where climate uud iMil uouditiuna are studied. Great as Uie prodnoe of the 
artificlally-wi^red West now is, the prospects are that it will become very luuch 
Kieater; and the opinion of those qualities to form a judgment is that irrigation, 
tnorktid w have been its successes, is yot in its iufanoy, and has given uo more thftll 
a proBiise of what it is destiued to aohieve. 



BKAI.THFULMKBS 0¥ 

There ate irrigated londsinwhiehhe^th seems entirely nnaAiwt^; there ore others 
where the inflnenoe of malaria is hnt too paten t, and the bisk is t« discriminate between 
thein. The river bottoms, as they are termed, fiats, bat little raised above the level of 
streams, ace, throughont the southern parts of the United States, recognized as 
■aalarioas whether irrif;ation is practloed or not. Fever, ague, and diills are preva- 
leot in sucli looalitius m Missouri, in Louisiana, as in the southwestern area. From 
their position these lands are easily irrigable, and hence settlers are tempted apan 
tbem and become subject to the same complaints. Whether irrigation, as ie probable, 
incTea«ea the danger in snch spots is not known, bnt in places similarly sitnaled, 
thonsb nut malarious previous to irrigation, it seems that the praotice has acted 
injuriously. Where the soil is saturated and artilioiai morasses are formed, as at 
Fresno, fever is natnrslly found in the Immediate neighborhood. Alimg the lower 
lines of this district the miasma rises to a height of 10 feet, and here, as tn the eonn- 
tiea f orther south, the sleeping-rooms are always placed in a second story in conse- 
qnenoe. Much of this region was malarious before irrigation was practiced, and in 
— ,rta the formation of channels is said to have aotoall; reduced the danger. This, 

>wever, in snch oircumstanoes, can only be entirely removed by complete drainage. 
Much importance is attached to the eonree of the water drank, and wells are snnk to 
great depths so as to avoid all seepage and secure a pure supply. 

On the benuh or mesa lands of California or Kansas, in those of Colorado, with 
their rapid natural drainage, or in the porous lands of Arizona and New Mexico, ma- 
laria is as yet uuknown ; nor does there seem much prospect of its appearing. It is 
feared only in lands naturally swampy, or readily mode so. It is not regarded as a 
fatal coiaplaint, though the repeated attacks to which its viDtims are subject neeea- 
sarily bave a permanently weakening and depressing effect. There am many who 
seeni tt> eeca{>e oven in these localities, but there are others whose sallow and siokly 
looks only too plainly indicate the presence of malaria. 

UNITY OF TJJ(D AND WATBK. 

Aaotbcr matter arising out of American experiences which itisiletirable to notice is 
tha relation between the owner^ip of loud and that of nrater. Where afM'mer hashia 
owD oBoal to hisownland no question arises. Where a unmlier of &rmerH excavate a 
ditch and panel the water out between them, the only question is at to whether the 
- ■ iTuasdb] ■ ' ' '■ ' 
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water used by each can be applied where he pleases, 6r whether it must be applied to 
' Bcifiedin theoontraot. If he can sell his water tn another or torn it 

e business of the company becomes more complicated and the value 



pactioHlar acres specified in theoontraot. If he can sell his water tn another or torn it 
npon new land, the business of the company becomes more complicated and the ra' 
of the lands first irrigated is not so well maintained. If, however, as is often theot 



the farmers have beeniinable to make the ditch without assislanoe and hhve called in a 
oapiti^ist lo join them, he frequently arranges to take up a certain amount of nnoeon- 
piedl.ind which can be served by the canal and from the sale of which be looks to derive 
a considerable share of his profit. To prevent competition, therefore, he generuliy stlp- 
nlatm that the water rights which the farmers receive in return for tbeir Investment of 
labor or capita shall attoeli to their particular acreage and oan not be transferred tA any 
other land. By thiimeanHhe secures for himselfthe market for all irrigated tandont- 
side of these acreages. When he sells what land can be irrigated by his share of the 
wat«r bis interest in the canal determines, and the works ttecome the property of 
those who own the varioas ear-marked acreages which it is eon fined to supplying, 
VHan by oommoa aenwnt the pn^rietora then decree otherwise. 



S18 IBBIOATION IN THE UNITED STATES. 

CupitHlishi oRen cniiBtruct canala into anoconpled connte; as a speculfttion, sad sell 
Ml niiK^li land with a right to ao ninch water attuchnd until righta oovering tlie whole 
flow of tlio nunal are piM't«d with, un<l the uew owners uf the land become joint pro- 
prietors of tlio work wliich feetls it. In thie wa; land and water are bonght and sold 
tnguthor, the area of the land beinfc measured hj the quantity of water ; for in th" 
Woat all value muybesaid to inhere <o the water. Land is plentiful and almost 
worthless.' The owner of the water really owns the land, for it ia naeless without 
hiH supply. The quantity of available water, and not the area of a territory, defines 
its atfriciiltural extent ; consequently where capitalists have built canals to lands 
which they do not own and have secnrt^d the water they have really aeqaired the 
land too. They have the farniera absolntely at their mercy, aud en.foy a monopoly 
of a most arbitrary kiiid. A laud owner who obtains a water-ri^lit oao carry a 
stream to bis own property at a distance through laud as Ruod as his which never 
can be caltivat«d except with his cousent, and which will fetch only one-tenth of 
what his irrigated land will fetch, though the two are only divided by a fence. 

A recognition of the danger of allowing water to be monopolized without regard to 
the land has led a uomniisHion appointed to inquire into Califumian irrigation to de- 
clare that, " as a matter of pnblio policy it is desirable chat the land and water be 
Joined never to be cut uanoifer; that the farmers would ei^joy in perpetuity tbo noe 
of the water nectwsacy for the irrigation of their respective lands; that when the 
land is sold the right to water shalfalso be sold with it, and that neither shall be 
sold separately." Major Powell, iu his cai-efiil draft of a land system adapted to the 
arid region, most emphatically recommends that " The right to use wat«r should in- 
here in the loud to be irrigated, and wator-ritchts shouM go with land titlea." In 
Colorado the feeliue has gone so far that a proposal has l>een made in the legislalare 
to compel all oanai owners to supply any persons with water which they are not 
themKolves using, at fixed rates ; but as this would simply mean transferring to land 
owners who had invested nothing in cauaU part of the proBt to be made by those 
who had so invested, the proposal was not entertained. Indeed, where the companies, 
as at Denver, sell the water-right with the laud, and then contract to maintain a 
water supply in perpetuity for a fixed sum per annum, the system is unobjectionable, 
providing that, as iu these cases, the water-right has been properly obtained. 

In Coloi ado and Utah, notwithstanding their peculiar situation, the water is given 
to the first applicant, though he has to purchase the land to use it upon, which with- 
out (he water would he worthless. It would have been more economical and more 
simple to have sold the water and given the land. Be this as it may it is esaentii^ 
that they should always go together. The practice of tying water-rights to the l»nd 



THE coix>Hr ersTXW- 

At first, as at Greeley, oolooies were established upon something of a oommnnal 
basis beyond the joint ownership of water- works, but this is now very rare. It is still 
frtqnently the case to find them organized upon a temperance basis, or by the union of 
those of the same nationality, as in the Scandinavian aud Oerman colonies. The joint 
interest iu thesonrcesof their irrigation sopplyreraain, bat all other kind of oonuun- 
nity has disappeared. Under the most favorable plan a piece of irrigable land is 
marlied oDt into small holdings; either the land owneror a company construct works 
to supply these with water, and the lots are then sold to any parohaser with water- 
rights attached. By liberal advertising and easy terms of sale new centers of popn- 
lation and prodnction are created in this way in a very short time, so that the barren 
plain in the course of a few years becomes dotted over with these oases until one 
joins another, and at last they inclose and support a thriving and well-huilt city, 
such as Fresno is to-day. Altogether there are some fifty of these colonies in Califor- 
nia, Bouie of them planned upon a targe scale, such as KLverside, and containing 
their township within themselves. It becomes the interest of the original owners 
to make the advantages which their lands offer widely known, and, consequently, 
thuy tnrn themselves into emigration agents of the most ener^tic kind. The Eo^ 
ern States are deluged with pamphlets; even the Old World is reached by means of 
the printing-office and by correspondence through the relations of those sJready set- 
tled. The aim is to make the place attractive, and no expense is spared to ineure 
Bnc«ess. In one such enterprise at Ontario the proprietors have laid oat nearly 
£100,1100 upon 6,000 acres of land, bought at iiSs. per acre ; of this sum aboat £10,000 
was spent upon head-works for the water supply, which is condncted in StU iuile» 
of cement pipes to the corner of each 10-aore allotment, and in 3) miles of iron pipea 
tothe township for doni<;stiopnrpose8, at acO8tofover£10,000. More thon £20,000 
in land was given to establish an agricultural college now bailt in the center of the 
settlement, nearly £4,000 spent in plautiug trees and making streets, and £700 in 
eecuriug a railway station. There is a double aveiine nurntng tbrpngb the oolonj 7 
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mileb loiiK in a straight line and 200 feet wide, planted with eacalyptus trees, abd 
intonded to contain a oablo tramway, and from tbe masto of which will be SQEpended 
electric lights, run by hydranlio power. Over £7,U00 waj spent in advertisiug this 
colony, and the result is confidently awaited. Many peraoDH, weary of city lire, are 
drawn froia the New Engliuid Statoa, while numbers are attracted from the Old 
World by tbe indncementa held uut to them. 

The colony enterprise has many advant^es for tliose who engage in it. To joib 
in it does not imply so great a trial as that of facing the wilderness with no n«i;^hbor 
leaethan miles away. It permits of society, of theeAlablishment of HchoolH.vbnrebes, 
and libraries, and the enjoyment of comforte which con not be seonred in isnlation. 
It fnrnisbes, in fine, a frame-work for commeroial or|;auization snl tbe beginning of 



local KOTemnieat. It appeals, too, to a larger class than that nsnally drawn t 

^(ricnltnra. Tbe physical labor required is not so severe; there is mor- ' 

intelligenoe, and it vffeta lemaneiative employment for a small capital. 



, SMALL HOLDINOB UNDER B 

This is dne not to tbe colony oraanization, but to the fact that by means of trrigaMon 
smallholdings nndet intense ooRnre are proved to be proBtable. The land and water 
which will prodace 25 to 35 bashels of wheat at 2*. 6a. per bushel will produce, under 
fruit trees, a crop worth twenty or thirty times as much. One-twenttetb or one-thir- 
tieth of the area under fruit instead of grain will yield as great a return and a larger 
percentage ofproflt. It has been found in parts of Europe where the water is the prop- 
erty of one owner and the land of many others that tbe tendency of irrigation is to es- 
tablish a monopoly inland. This is the case whenever tbe water is not attached to tbe 
laud, and owiugto a defective code lawsuits are frequent. Butwhere water is attached 
to land and rights are indisputable there is exactly tbe opposite tendency — to cnt up 
tbe land into small farms. It needs botli men and money to prepare and plant 30 acres 
offinit trees at once. It is as muob asahard-workingmanoan do to attend tiRiO acres 
of oranges or 25 acres of vines himself^and then he needs light assistance in the pick- 
ing season. It is calculated that he can by frugality maintain himself and family 
upon half as much. Hence in tbe colonies 40 acres is a large estate ; it reqnlres hind 
labor and yields a considerable revenne. 

Whether coIodv life yields large profits or not, the visible evidences are all of pros- 
perity. The little holdings are neatly til!ed, with an air of perfect security, owing 
to tlieir being often nnfenoed or fenced only by a row of trees ; the houses are neat, 
well Bnished, well furnished, and of some architectural pretensions ; the people are 
comfortably dressed and well noarished, and their cattle in oapltal condition. 
Many of them brougbl their savings with them, and they are apparently content 
witb their investmeat. The poorest places in these colonies have a far greater 
air of comfort than graitt farms of SCO or 300 acres in extent. Whole colonies 
have been settled direct from Europe by a peasantry trained to the most firngal and 
industrious habita, and with these success is immediate. The maob more extrava- 
gant Amerioan has a harder time of it if he starts upon his 10 acres with le»s than 
£500, as he must maintain himself by laboring for others tbe greater part of his first 
three or four years. Btill there are nnmbers who enter upon their little plots with- 
out even the money to pay for them or build a house or buy their tools. Many of 
these are dependent upon advances f^m Ihe land oompauiee, andj though interest 
is charged, the general resnlt is that in a few years the hardy colonist has his home- 
stead clear and a profit from it which in a few years more suffices to maintain him 
and employ him always upon his own land. Ten-acre blocks are gaining In favor It 



WHAT HAS BEEN ACCOMPLIBHED UPON SUALL HOLDUaS. 

The success of small settlements in Utah is evidence of what can be accompltebed in 
the face of the greatest dilfl on I ties. Tbe tideof immigration constantly pouring into 
Bait Lake City consists of fiuniliesofl^n entirely destitute, and who have, asarale, to 
become indebted to the Chorch for their start. They have nothing but small plots of • 
bare land, barren by nature, and are obliged from tbe very start to yield tithes yearly 
ofalltheyprodpoe; toglvetbeir laborto make theditch which brings them water, and 
boy back their debts to the Church with interest. Yet these peasants are enabled to 
makeshames for themselveewhioh, though plain, are not uncomfortable, and to steadily 
improve their credit, thongh trading at the store established in the Churcb interest, 

» not surprising that the n 
■'" pTjwmg for either sto 
e newspapers and aatho^ 



ISBUUTION IK THE UKITED STATEB. 

miflU „.. _„, „._„ _ . , „ 

for ita lacreMB meuis tho iucreaieof population sail of natural vsalth. Railway 
accMiatanta in Californi* Ml«ulate that lui acre id vines gives aa mnah &«igbt u9 
nerea nf gialn. A 640-whv Rntio farm can be tnaoaged. b; a fermer with two ){rowii- 
iip soiiB, except in barreat time, aud at all other khsoub the broad, h»ta fields ukd 
fade boniMtead are not indicative of permanent iniprovem^irR. 

On the Barton Tineyard at (Yeano, which baa 540 acrea under vinea, thirty toeuan 
ciupluyed all the year round, without pickers. The winery, which is to receive the 
fieo,O0U gallooH DHHi which the proprietor calcniates, is » fcreat building, 330f«etl«i)i 
by 96 fa«t wid», koidaa whieh there is a distillery and oQioe in addition to the omal 
faroi bnlldiag* «DmniHduit[ a bandnHne reMdeuoe and garden. The ciqiilal inveated 
ia £60,000^ and the anoont apent annaally upon tbe ;taj,000 vine* neariy jC>>,000. 



ind«r iDtenae onltnre tbe same area aa the erain farm ia made to produc 
Ml' fold. With 640 acres nniter gritin a farmers position is procarioua without 
irriaution and but powly proBtable with it. Under »nit or vintisit isagreateHtate 



ana its owner a wealthy man. The Barton vines are naed topriHlnce'wine, while oi 
amall holdinga they are oBDally employed to make raisins. It is calculated that the 
value of the products of Eiveraide will in tbe coDTse of a few yoara be £'.iOO,000 per 
annnm, and, thongh the oldeet, it in not the beat managed colony in California, 

nr THE HUE VALLEY. 

[This description of Egyptian irrigratiou is Buiuiuarized in tbe main 
froBi a rejKirt made to the colonial goTernnieut of Victoria, Austxalia, 
in 1887, Uy the Hod. Alfred Deakin.] 

The cnlMvated area of Egypt is comprised within the Valley of the 
Nile and its Delta, and are the eutiro creation of that river, bailt ap 
by its (lepositH dunog many cycles of time. ''Aristotle plainly affina- 
etii the region of Egypt (which we esteem the ancieutest nation of tbe 
worhl) was a mere gaiDed ground, and that by the Bettlingof mud and 
limoua matter broagbt down by toe river Nilus, that which was at first 
a coBtJaacd sea was raised at last into a firm and habitable country."* 
Untside of tbe valley stretches the veritable Sahara, with bal here and 
there, amidst its endless desolation, the relief of a cluster of palms 
and iierhaps a little pasture. Even the«e oases are fed by subter- 
ranean dUHinelB snpplied from the same source, and tbeir extent 
altogether is comparatively insigniflcant. The Egypt of tbe iMWt was 
five times as large as tlie Egypt of the present, but both have been 
virtually defined by the limita of the river's overflow, which has greatly 
fiOBtracted since a natural dam, whose site is now marked by t£e first 
cataract, was swept away. Political Egypt is two-thirds as large as 
Knssia, the largest territory in Europe, but peopled aud productive 
Egypt is only the size of its smallest territory, Belgium, and, so de- 
fine*], is tbe narrowest country in the world. It consists of the Valley 
of tbe Nile, 550 miles long, and varying in width from 14 to 33 miles, 
but with au arable breadth nowhere exceeding 9 miles, until it reaches 
tbe Delta at Cairo, troai whence it expands in fan-shape to a width of 
ICO miles at the Mediterranean. Tbe depth of the soil of tbe Delta, 
wbicb has all been deposited by the river, commencing sometimes 
below the level of tbe sea, averages 33 to 3S feet, with a mazimam of 
60 feet near Kalv&b. It is estimate<l to be inci-oasing in width and 
depth of deposit per century average between i and 5 inches. 

There are some springs of considerable flow, and a few lakes still used 
for storage, but the Nile it«elf is practically the sole source of tbe 
wfttM supply. According to the estimate of M. Linant — which is 
probably too high— tbe discharge at the mouth averages 3,500,000 
of cable feet per minute at Low Nile, aud 17,500,000 of cnUa 

* Sir TbomM Biown^'a " BeadodoxiA £pidemioa.'' 



THE LIMITS OF AS UKKEGULATBD KILE. 321 

feet at Sigh TSUe. The cmrent at liow Nile aventges 2 miles, and 
at High Kile 3 miles an hour. A further approximate estimate 
is tiiat one-third of the river overQows at High Kile. This 
IB atilized in two va;B. In Upper Egypt, except onder the Ibrahimieh 
Canal, the primitive Byatem is still porsaed. The country is divided 
by embankments iDto a sacceasiou of great basins from 8,(>IX) to 40,000 
acres in extent. Sir Colin Monorief says (ISSi) : 

Ab the Hile riaea in AngoBt, these bacdiia fill to a depth of seTeral feet. The w&ter 
lies in tbem till OcUiber, depositing its fertiUzing mud. It ia then dravn off, the 
land 1b plowed and aown, and » crop of whosE or beans obtained the folloirini; 



ioal plants like Rugar-oane and ootton oan not be grown. 

But in Lower Egypt, and in the lands under the Ibrahimieh Canal in 
Upper Egypt, where the old system has been supplemented by the 
modem ones of weirs, reservoirs, and permanently-Qowing canals, the 
supply flows throughout the year, to permit of the cultivation of rice, 
sngar-cane, and cotton. The lands of Lower Egypt are, therefore, per- 
petually under cnltivation, and there is no time to flood the fellow fields 
in the manner practiced in Upper Egypt In the Delta there are three 
seasonsof four months each: summer, from April to July, when the 
estimated discharge of the river ranges from 720,000 to 1,500,000 cubio 
feet per minute; the flood season, &om August to November, with a 
discharge of firom 11,220,000 to 23,160,000 cnbic feet per minute ; and 
winter, with a discharge of 1,500,000 to 3,300,000 cubic feet per 
mlnnte. Each of these seasons has its crops and appropriate methods 
of cnltivation. Yet the Kile is somewlmt capricious in its gifts, 
and does not bestow them with that scientiflc precision required to 
permit of permanent irrigation in all seasons of all years. In Lower 
Egypt It is for three months too high, and for nine months too low. A 
project has been broached by which the Wadi Baian, snspect^d of being 
the site of the Lake Moeris, which, according to Herodotus, Strabo, and 
Diodorus, added so immensely to the prosperity of ancient Egypt, 
should be converted into a reservoir half as large again as the Lake of 
Geneva, covering nearly 400 square miles, and containing more than 
1,000,000,000,000 cubic feet. Until this stupendous work be under- 
taken, says Cope Whitehouse, Egypt must coutinae to depend upon an 
unregulated Kile, and can not hope to materially enlarge its irrigated 
area. 

There are altogether about 6,000,000 acres nnder cnltivation, that is, 
onder irrigation, for in Egypt the words are synonymous. The Delta 
contains 5,000,000 acres commanded by works, of which about 2,625,000 
are actually irrigated, and 840,000 acres more are fit for irrigation, 
while the balance consists of morass and desert which could only 
be watered advantageously after considerable expenditure. As 
during the inundation the water is above the level of the cnlti- 
Tated land, irrigation is rendered easy. The perennial canals, 
which are employed at Low Kile as well, are of varying siae and 
deptb,'the larger carrying 3 feet deep of water in summer, and 20 
feet in flood season. They leave the river at from 3 to 5 feet below 
mean low-water level, and, in the upper valley, at aboat 28 feet below 
ground level, gradually decreasing in depth nntil they run out on the 
soriace. In 1873 there were 1,917 miles of navigable, and 6,583 miles 
of nnnavigable canals. Some of the former are of considerable size, the 
Ibrahimieh, for instance, being 93 miles in length, with a width at 
groand-level of 230 feet for the first 38 miles, and of 161 feet afterwards, 
giving a net discharge of about 16,380 cnbic feet per minute in summer, 
138 A L— AP VOL IV 21 
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and of 70,140 cnbic feet per miuute (or 100 days in time of flood. Tbe 
NahraD Canal is 167 milea, aud the Yusufi overflow fihannel 166 miles 
id length. Most of tlie works were built under Mebemet AH, by tbe 
forced labor of the Felldhin, and consequently their tnie cost c^a not 
be determined. The annuM state outlay upon their maintenance 
atQoants to about 2 Btiillings an acre commanded. There is, in addi- 
tion to this, thecorff^, or compulsory labor, requiredfrom the villagers, 
which was equivalent in 1884 to an army of 166,000 men working for 
100 days, and in 1886 to an army of 117,700 men working for an eqqai 
Iieriod. This practice is being gradually abolished. 

The wator is diverted ttom perennial oauals by permanent or tem- 
porary dams through simple cuts in tbe bank. The former are 
composed of inasoury piers 8 feet thick, with openings 15 feiet 
wide, closed by timber beams set vertically, supported by the 
masonry in the bed of tbe canal, aud above by a cross-beam placed 
from pier to pier. They are often surmounted by arches, thus forming a 
bt'idge on the same strncture. When the watering is over tbe beams 
are lifted, and tbe stream passes on to the next dam. The temporary 
work is of earth, occaBionally a little strengthened with piles. There is 
a little furrow irrigation in orchards and gardens, such as those of the 
Khedive, at GezireL, where, by simply Uttiugaflowei-iwtlaid upouit4 
side with its mouth up-stream iuto little ohauuels, the dow was delayed 
so as to permit of sufficient soakage iuto the soil to supply the trees, 
while tbe surplus water passed through the small aperture at the bot- 
tom nutil stopped by another Hower-pot. But, as a rule, all watering 
is managed by submersion, the fields being readily divided into plots, 
by ridges made of Nile mud. The duty of water is estimated in tbe 
roughest way. Hiee requires a constant stream and mticb manure ; cot- 
ton and sugar are watered every two or three weelis ; tbe first needing 
a small, but the second a liberal allowance in each watering. The 
quantity of water said to be employed for auch crops from i>ereQ)iial 
canals in the Delta is uncertain, but appears to supply from 1^ acres 
to 2J acres per cnbic foot per minute. With beans, lentils, and maize 
a considerably higher duty is obtained. Under tbe inaodatiou sysleai 
the one watering given appears to show a minimum of 6 cubic ifeet 
per minnte to the acre: but this varies greatly iu different iJistricts. 
Oereals are grown chiefly in Upper Egypt, under the primitive system, 
being sown in the ground after its inundation, without plowing, and 
not needing to be irrigated. A consideraWe area is under pa'sUire, 
ea<;b group of cultivators having its small patch, upon which their sheep, 
or usually tethered camels, asses, and buS'aloes are fed ; but much green 
stuff is cut, always by hand, either for transport to the cities or tor 
feeding cattle. The canals are greatly used for carrying produce to 
market or to the railway. But even the great advantages they oBer 
for this purpose have been hitherto but imperfectly enjoyed, owing to 
tbe numerous illegal obstructions placed npou them, and unjust exact- 
ions iu the shape of tolls. 

The great natural advantages of tbe country have their compensat 
ing disadvantages. The land near the river banks is about 17 feef; 
above its low-water level. Tbe fall is very regular, and Is reckoned at 
5 inches to the mile along the river, aud about the same away from it. 
This renders the excavation of canals easy, as in our northern plains, 
but makes continuous cleansing necessary' and drainage difBcult, aud 
cause? losR from soakage along the ditches. In summer the regulators 
npon them are closed, and they become storages. The B'ile watra-,. 
richly tjiden with fertilizing materials, deposits it iu the chauuel m well 
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as ia the fidds, somotimes, wbeii tboy~have l>ceii dammed to a depth of 
S feet. The dredging of the Ibrafaiioieb Canal costs over $200,000 a, 
year, and on tlie other canals it is reckoned to occupy G0,OOU men for five 
months in the year. The anunal state outlay npou the canals is $3,000,- 
000, a large portion of which is sj)ent in clennsing them. Mr. L. D'A. 
Jackson, vivil engineer (Hydraulic Works, 1&S5), calcul^tea tliut the work 
reqaired to be done each year by piivate proi)rietor8 and by the state 
is equivalent to the removal of 500,000,000 cubic feet of silt a distance 
of 200 feet, and to a height of 40 feet, at an expeuse of $2,500,1)00 for 
the x>^rreumal canals of Lower Egypt alone. Id 1884, $290,000, and in 
1885, $305,000, was spent in works of protection against the N^ile, which 
is embanked for many miles by dikes of great antiquity. The drainage 
difficulty is even more serions, and by the neglect of proper provisions 
for the removal of the surplus waters large tracts of land havebeen 
soured or water-togged. The subterranean uptlow has to be provided 
against as much as Jloods upon the surface, Indeed, it is water rising 
through the soil that brings to the surface the salts which do the chief 
damage. There are vety few proper locks or sluices, and constant satu- 
ration sometimes causes seed to rot in tUe soil. UndiT present con- 
trol these dangers are being faced; old drainage canals are being 
straightened and cleared of obstructions; improper levels rectified, and 
new arterial drains, 20 and 30 miles long, projected.- The evil is prob- 
ably aggravated by extravagance i" the use of water. The soil has, 
ill plucec, those signs which, in America, would be considered distinci 
evidences of over-watering. 

The use of manure has grown, and is growing, since the perennial 
canals do not carry the sediment which, coming down in the annual in- 
undations, had hitherto acted as a fertilizer. (Jrops. such as cotton and 
sugar, have already threatened to seriously im[>overish the soil unless 
systematic fertilization is resorted to. Owing to the common use of 
cattle-droppings for fuel, it is only pigeon dung that is generally em- 
ployed, and, of course, in but very limited quantities, tbough great 
numbers of them are reared in every homestead for this purpose, and 
large quantities are brought from Upper Egypt every year. A great 
deal of fertilizing earth has been obtained from the ruins of ancient 
villages, once built of unbaked clay, but this requires to be used with 
care and discrimination on account of its varying elements. It is some- 
thing, however, to find the value of manure acknowledged by those 
■who use the rich waters of the Nile. 

Fearing the failure of the immense masonry barrage which crosses 
both branches of the Nile a short distance below Cairo at the hea<l of 
the Delta, upon which the supply of water to the perennial canals 
largely depends, the government, in 1885, made an agreement with the 
Irrigatiou Society of Behera, by which it undertook to pay $210,000 a 
year for thirty years for a supply up to a certain level, with a maximum 
of about 166,250 cubic feet per minute at Low Nile, lifted by two pow- 
erful sets of steam pumps into the Western Canal or Kayah Behera. 
The weir has since been rendered secure, but the agreement indicates 
theviilue of water and the difiiculty of obbiinlng it, even in parts of 
^gypt. Owing to the defective alignment of some of the silting up of 
other canals, the task of raising the water a second time from the chan- 
nels to the fields has been cast upon a large, if not the largest, bo<ly of 
the cultivators. In 18G4, according to Figari Bey, the number of s4ki- 
yelis, ov wooden water-wheels, us^ in Central and Lower Egypt was 
about 50,000, turned by 200,000 oxen, and managed by 100,000 persons, 
who watered 4,500,000 aeres. The water-wheels are of several varieties. 
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costing, on the average witli the well, $150 each, that most in use suf- 
ficing for 5 acres, or 10 acre» if worked day aod night, and employing 
three bollocks and two men on each shift lu the estimate of Figari 
Bey some st«am pnmps were probably overlooked, for, twenty years 
later, there were 2,000 of these at work iu Lower Egypt, with coal rang- 
ing from $10 to $20 per ton. It can now be bongbt in Mesandria for 
$5 per ton. The cost of steam pamping is aboat $1.50, bat the price at 
which it can be hired varies from $2 up to $5 [>er acre. If paid in kind, 
the charge is one-fifth of a cotton, and oue-quarter of a rice crop, an the 
latter requires more water. A lO-horse power engine gives an ample 
supply for 100 acres <lunng the season. There are also -"shadoofs" 
(Egyptian water-lifters, or swing buckets) inDniuerable in constant em- 
ploy, which require six men to keep watered 1 acre of cotton or sagar- 
oane, or 2 of barley. 

Over 1,000,000 acres of the irrigBted land belongs to the State, the 
Fellahin apou them being its tenants, with a life interest aud a title to 
their improvements; half as much is iucludcd in great estates, while 
the balance is in the hands of small proprietors. Omdehs, or notables, 
and sheikp, wlio control the village communes, often own estates of 
1,000 or even 2,000 acres, but the holdings of the great majority of 
their constitnenta, who arc working proprietors, are very small. The 
Grown tenants, of course, pay rent, but all pay a " land tax " of from 
$1 to $8 per acre, which might be more properly named a water rent, 
as no tax is levied if no water is given. It is clear that, if iu addition 
to the taxes there is the cost of pumping and four months' labor taken 
by the eorv^, the prodnce must be great to yield any profit to the cnl- 
tivator. The cost of the crop, including taxes and pumping, averages 
$25 per acre. The value of land averages $60 per acre in Upper Egypt, 
and from $100 to $125 in Lower Egypt, but it not iufrequenUy reaches 
$100 in the one aud $300 to $350 iu the other. Its variation may be 
judged from the fact that rents run from 50 cents to $50 per a«re. 
Labor, of coarse, is plentiful and cheap — wages averaging from ten to 
fourteen ceuts per day — but on the other hand the agricultural imple- 
ments employed are of the most primitive character ; the plow nsed is 
made on the same mo<lel as is delineated upon monuments Uiousands of 
years old, and the Nile mud, though freely aud easily worked after the 
subsidence of the water, requires constant attention tbronghont the 
year. 

The principal products are cotton, wheat, barley, beans, maize, sugar- 
cane, rice, and clover. In the Delta, those grown in summer are cotton, 
rice, sugar-cane, melons, cucumbers and clover. During the iloods the 
maize, cotton, rice, and sugar-cane are cultivated. The winter crops are 
wheat, beans, barley, and clover. The common rotation is a first year of 
cotton and clover, a second year of mai^e, wheat, and clover, and a third 
year of maize, beans, and clover. Cotton is too exhausting to the 
soil to be grown every year. It could be grown every second year if 
the water supply were larger, but the present practice is to grow it 
every third year only, or, what is the same thing, uot more than uue 
third of a farm is put under this crop in each year. It is by far the 
most profitable product in Egypt, an acre being worth from $75 to 
$125, as against $35 for rice, $25 for wheat, and $20 per acre for fod- 
der, beans, maize, or lentils. In Upper Egypt, wheat, flax, and beans 
are chiefly sown, while by the use of s^kiyehs and shadoofs, millet, 
cucumbers, and melons are grown iu summer. The food of the coun- 
try, which is grown by irrigation, of course does uot appear in this re- 
tnrn. Some fruit is grown, a great deal of forage, and a great variety 
of vegetables. 
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Trees are comparative!; rare in the Delta; bat larger estates are 
sometimes planted with figs, molberries, acacias, and sycamores, wbile 
the growth of other varieties, notably of the weeping willow, myrtle, 
elm, and cypress, are now being encoaraged. Nnmbers of date palms 
are grown npon its borders. Large estates are reckoned to retom a 
profit to their landlords, taking one year with another, of $25 per acre ; 
tboa^f moderate size, also with hired labor, $22.50 per acre, while the 
felldhin, in their own plots and with their own family labor, gain as 
mach as $32.50 per acre, irrigation here, as in France and Spain, favor- 
ing the small proprietors. The immense Khedivial plantations farmed 
by the State with most expensive machinery gave a profit of only $G.25 
per acre. Since they have been let to private proprietors they have 
returned a rent of $7.50 per acre. 

It should be noted that nnder despotic government and with the 
8tat« undertaking the chief irrigation works the local communes are 
intmste<1 with the retailing of water. Where the state has attempted 
to irrigate on public estates it has only achieved a miserable failure. 
Beyond this the lessons of Egyptian experience, though somewhat 
vague in detail, point clearly enough to the importance of the questions 
of silt, drainage, and fertilization, as presenting the most important of 
the difficulties to be surmounted. 

A French estimate of the total population in 1800 was 2,000,000; it 
is now nearly 7,000,000. The country, however, practically depends 
fur its resonrces upon the fellShtn, who are less than a third of this 
number. Upon them and their labors rest the whole superstructure 
of Egyptian society. The t>opulation of 5,000,000, and a national debt 
ol' $515,000,000 — all are supported by the fruits of irrigation and the 
industry of 2,000,000 irrigators. 

The total area of Egypt (land and water) is abont 8,000,000 feddans, 
or S.240,000 acres (1 feddan = 1.03 acres). Of this, 1,963,460 feddans, 
or 5,112,361 acres. Agricultural population forms 61 per cent, of the 
tot-al. Total population, 6,817,265. There is an annual increase of 
iwpalation of 1.25 per cent. 
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In Lower Egypt the soil ^elds four crops in three years; in Upper 
Egypt, seven crops in eight years. 

In 1888 the "double cultivation" was 1,503,057 acres. In 1888 tho 
exports amounted to £10,118,212, or $52,091,065. In 1800, the popnia- 
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tioD was 2,000,000; by the censas of 1882 it was nearly 7,000,000. It 
is DOW fally that namber. 

BEirrsH nonA. 

IrrigatioD in British India saatains the largest popolation, and is 
the most ooetly and extensive in the world. It has been practiced on 
the Indian peninsula f^m time immemorial. Daring the past^ird of 
a centary, owing to the failare of the ancient worts and the conseciaent 
destmetion^f crops with accompan^iog famine, the British rnlers have 
been compellod to assnme large nslis and make great outlays. It is 
estimated that abont $120,000,000 have been expended ander govern- 
ment direction for irrigation work alone. As mnch more has also been 
nsed in the constmction of canals for navigation, highways, and coan- 
try roads as well as railroads, for the purpose of making markets for 
the crops raised under the new system. 

The total population was estimated in 1888 at 269,477,728. The total 
area in square miles is 1,378,044. The average density per square mile 
of populatioD is 184.3. Over two-sevenths of the entire population are 
connected with agricnltture. Total area cultivated is given for 1888 at 
144,006,000 acres. Of this area 24,836,000 acres are under irrigation. 

The area most highly irrigated is the territorial divisions known as 
the northwest provinces and Oudh. It includes the great canal system 
of the Upper and Lower Ganges ; other works of the largest magnitude 
are found therein. There are 68,000,000 acres cultivated, of which only 
5,000,000are underditch. Wells are used largely in these provinces; 
they number several thousand and serve about 2,000,000 acres of land. 
No statistics of well irrigation are kept. The Punjab includes an area 
somewhat larger. The total irrigated by canal is now about 2,000,000 
acres. About 1,500,000 acres cover, it is estimated, the area irrigated by 
wells. In the Presidency of Bombay, with a total areaof nearly 79,500,000 
acres, the area irrigated from all sources does not exceed 1,600,000 acres; 
the area irrigated fi-om public works being less than 750,000 acres. 

In the Madras Presidency, out of an area of 89,500,000 acres not 
more than 3 per cent, is irrigated from public works. The total area 
under irrigation will not exceed 5,500,000 acres. Of the population 
of British India and its native dependencies it is estimated that at least 
20,000,000 i>er80Q8 are supported irom land irrigated by village and 
neighborhood wells. The storage reservoir system is of enormous ex- 
tent and great importance. In the island of Ceylon alone over 5,000 
irrigation tanks and reservoirs are reported. In the province of My- 
sore, India, 20,000 such tanks are reported. The bomber, large and 
small, will run into the hundreds of thousands. The average duty of 
water will range from 200 to 400 acres, according to locality. The 
snows from the Himalyan ranges afford a vast reserve against the 
enormous evaporation, which is a consequence of the equatorial posi- 
tion of British India. The great extent of the country and tJie difi'er- 
ences in physical conHguration and climate produce considerable variety 
in rain-fall and seasons. 

llTearthe mountains irrigation is almost unnecessary, but the decrease 
in quantity is extremely rapid. Worth of the Punjab, near the foot 
hills, the mean anuoat fall is 115 inches ; 30 miles distant it is but 31 
inches, descending to 20 inches at 70 miles, 15 at 100 miles, and 6 inches 
at 360 miles from the mountains. In the Sind the average rain-fall will 
be less tinan 7 inches, while in the southefo portions of the peninsula it 
will ran^'e from 80 to 100 inches. 

The following table, though not of as recent date as desirable, will 
give a clear view of the British Indiau irrigation system : 
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The legal regalations in BritiBb India rest lately upon the caual 
act of 1873, framed npon the reports made to the Imperie^ Government 
by two prominent engineers who visited Egypt and sontheni Earope 
for the pnrposes of investigation. This act relates to northern India 
only. Madras and Bombay have their own government, organizing 
such work onder " Orders in Council," and they do it very badly. 

The northern India canal and drainage act asserts the right of the 
State "to nee and control for public purposes the water of all rivers 
and streams flowing in natnral channels, and of all lakes and natural 
collections of still water." Tlie act is of an elaborate character^ organ- 
izing a great staff of canal ofQcers, giving power to enter private lands, 
defining compensation, procedure for granting water supplies, levying 
rates, constructing works, and granting alt the powers necessary to 
carry on such vast stations. The Imperial administration has been a 
snccess. All attempts to engraft local self-government are a conceded 
failure. The general verdict unites favorably on the proposition that 
the Government investment has paid in actaal dividends as well as in 
good order and prosperity to the people. 
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BRIEF OF DECISIONS* 



Abandonment 

When tbo water of a stream leaves the possession of a party, all liU right to aod 
interest in it is gone- 
Eddy B. Simpson, 3 Cal., -My. 
If an appropriator of water, after ueiug the same, allows it to return to the 
stream without iuteutioD of usint^ it again, that water heoomes a part 
of the stream, and is Hobjeot to appropriation by another. 
£ddj«. Simpson, 3 Cal., 249; SohnU », Sweanj, ISNav., 359; Woolman t. 
Garringerj 1 Mont., 535. 
The prior appropnator can not claim water after it has been abandoned by him 
and appropriated by another. 
Eddy 0. SiinpBon, 3 Cal., Q49 ; Barkley v. Tleleke, 3 Mont., 59. 
Bights of a prior appropriator of water maybe lost by bis acquieseenoe in an ad- 
verse nse thereof by another daring the period limited by the statute 
of limitations. This would not apply te any portion of said water of 
which the prior appropriater did within said period resnme, and after- 
Union Water Company «. Crary, 25 Cal., 504; Davis v. Gale, 32 Cal., 26; 
Smith V. Logan, IB Nev., 149 ; Woolman r. Garringer, 1 Mont., 5Xt. 
The attempt to convey a water right by an imperfect conveyance, while it may 
not operate as an absolute transfer, clearly operates as an abandoDiueut 
by the grantor of his right aoqnired by appropriation, and the right of 
the hnyer relates to the date ot his taking possession as an origin^ ap- 
propriation by him. 
Barkley v. Tieleke, 3 Mont., 59. 
One who has abandoned his prior right to the nseof water can not by afterwards 
making a sale of the same revive his prior right in faTorot'his grantees, 
even if the same is mode in good l^itn. 
Davis V. Gale, 32 Cal., 26. 
Abandonment, evidence o£ 

An appropnator of wat«r who for many years makes no nse of the -water, allows 
his ditch to become obliterated, and interjioseB no objection to the diver- 
sion of the water by a subsecj^aent appropriator, will be presumed to have 
abandoned his right of priority. 
Dorr V. Hammond, T Colo., 79. 
The fiuits that water was approprialied for a particular pnrpose, and that the 
pnrpose has been fully accomplished, and that when accomplished the 
appropriators dispersed, and allowed a long time to elapse without nsin^ 
the ditch, and then sold it for a nominal sum, may be received in evi- 
dence as tending to show abandonment. 
Davis «. Gale, 32 Cal., 25. 
A fikilure to use for a time is competent evidence on the question of abandonment; 
and if such non-use be continued for an unreasonable period, it may 
fairly create a presumption of intention to abandon, bnt this preaamp- 
tion is not oouolusive, and may be overcome by other satisfactory proon. 
Davis V. Gale, 33 Cal., 38 ; Sieberc. Fcink, 7 Colo., 148. 
Abatement of nnisance. 

See Actions for diversion of wat«r, Nnisance. 
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AoUon agalnat traapaaaera, who may ""■<"*■'" 

A. party who Is id poaseaaion of a ditch and the watec inoldeDt tberelo haa an 
eqiiitableint«reiit ttaei«ia,aDd can nuuutala an action against treepawers. 
Barkle; «. Tieleke, 2 Hont., 59. 
Aatlon for dlveialoii of watar, taiuuita In oommon. 

Aotioiu for divcraion of the waters of ditohee are in the nainreof aotiouefor the 
abatement of nolaanoe^ and ma; be maintaiaed by tenants 4q oommoD 
in a Joint action. 
Parke v. KUham, 8 Col., 77. 
Inuiaatioafor the dlvBtsion of water fhim aditoh and landowued by the plaint- 
iff and others, bia oo-owoara Bra not neoeesary parties. 
Hime« v. Johnson, 61 Cal., SS9. 
AoUoD forli^ory to water ilghta, ^rho may maintain. 

One to whom lands have bsen conveyed acquires thereby the legal title to snch 
lands, even thoagh there may be an oral agreement to reooDTey, and 
may maintain on action to establish water rights connected with said 

Smith V. Logan, 18 Nev., 149. 
AjotloafbrlnvaBioiiof w^twiigbt, who may TPalntaJn. 

Until a claimant is himself in a position to nse water, the niAt to the water doee 
not exist in sach a sense that the mera diTertion and nae of the water by 
another is a ground of action either to recover the water or danugea for 
the divenion. 
n.C.i,S. Canal Co. d. Eidd, 37 Cal. , 389. 
Adverse aao. 

See Preeoriplion. 
AgrlcnltuilBts and minora. 

See Miners and Agile ait urists, relative rights of^ Hinen' rights not superior to 
others. 
Application to benefioial nae. 

See Appropriation. 
Appr<qniatlon. 

The first appropriator of water from a uatoral stream npon tbe public lands for 
a beneocial porpose haa a prior right thereto to theeit-ent of such ap- 
propriation. 
Atchison n. Peterson 20 Wall., 607j Baeey e. Galhigber, 20 Wall., 670; Irwin 
v. PhillipB, 5CaL, 140; Tartar o. SpringCreek M.&Mg.Co.,5Cal.,395; 
Hill V. Newman, 5 Cal., 445 ; Conger ^Weaver, 6 Cal., 548 ; Hoffbian ». 
Stone, 7 Cal., 47 : B.R. and A. W.and M.Co. ti.H.y.Mg.Cc, 8 Cal., 327: 
Hillo. King, 8 Cat., 336; Bttttu Cunal and Ditch Co. t. Vaughn, 11 Cal., 143; 
Ortmnu e.DiKon, 13 Cal., 3.1; McKinney P.Smith, 21 Cal., 374; Union 
WatorCo. n. Crary, 25C8l.,504; Oaviso. Gale, 32 Cal., 26; OBgoodti.El 
Dorado W. anil M. Co., 5fi Cal., 571 ; Hiinea v. Johnson, 61 Cal., 259; 
Brownv.Uullin, 65 Cal., 89; Junkane c. Uergiu, 67 CaL, S6T; Ware c. 
Walker, 70 Cal., 591; Scbilling e, Rominger 4 Colo., 100; Coffin o. Left- 
Hond Ditch Co., 6 Colo., 443 ; Wheeler v. Northern Colo. Irr. Co., 10 
Colo., 6H2 ; Golden Canal Co. v. Bright, 8 Colo., 144 ; Hammond v. Bose, 
11 Colo., 624; Lobdelt v. Simpson, 2 Nov., iiT4; Ophtr Silver Mg. 
Co. c. Carpenter, 4 Nev., 534; Dalton n. Bowker, 8 Nov., 190; Barnes 
v. Sabron, 10 Nev., 217; Strait v. Brown, 16 Nev., 317; Jones s. 
Adama, 19 Nev., 78; Atchison v. Peterson, 1 Mont., 561; Barkley v. 
Tielehe,2Hont,, 59; Keeuey t-.Carillo.2N.M., 460; Farmers' High Line 
Canalti.8ontbworth{Colo.), Lawyer's Rep. (1889) IV, 7(i7; Crane D.Win, 
sor, 2 Utah, 248 ; Monroe v. Ivie, 2 Utah, 535 ; Kder v. CampbeU, 13 Ore., 
596. 
The diversion of the waters of a stream with the object of drainage simply, or 
without tlie intention of applying them to some useful purpose, does not 
oonstitiite an appropriation. 
Uaeris e. BiokneU, 7 Cal., 261 ; McElnsey v. Smith, 21 Cal., 374 ; Thomas v. 
Ottirnad, 6 Colo., 530. 
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JLppropriatdon — Cominned. . 

One -wbo uses the waste wat«rfroii] ibe mining operations of utottieT Acquires by 
Buoh n^ no right, nnleae that water bad been tamed bock into tbe orig- 
inal channel without aaj intentionof recapture, and thus became p^M^ 
jiirk. 

Woolmsn V. Guringer, 1 UoDt., &35. 
To conatitnte a legal appropriation, itbe water elaimed must be applied to some 
beneficial use or purpose. 

Uaeria c. Bicknell, f Col., ii61 : Weaver v. £nre1c» Lake Co., 15 Col., 271 ; 
Davis D. Gale, 38 Cal., ii6: Sieborc, Frink, 7 Colo., 148; taiimer B. Co. 
V. people, ex rtl. Lutbo, S Colo., 614 ; Wheeler v. Northern Colo, In. Co., 
10 Colo., Kp ; Dick v. Caldwell, 14 HeT., 167 ; Farmers' High Line Canal 
o. gonthworth (^Colo,), Lawyers' Eep. (1889), IV, '67. 
The tme teat of appropnatioit of water is the snceetafiu api^ioation tji^reof to 
the benebojol flue design^,, and the method of diverting or carrying the 
same, or making snch application, is immaterial. 

Thomas v. Gniraud, (! Colo.; 530. 
If land be rendered productive by the natural ovo;?flow of water thereon without 
the aid of a^y applisncea whatever, the cultivation of such lnud by means 
of the wBt«r so naturally moistening the same is a sufficient appiopria- 
tioD of snch water to the amount necessary for such use. 

Thomas V. Guiraud, 6 Colo., &30. 
AppropilsUoa oompletad, relatva baok : 

Althongh the appiopriation ia not deemed complete nntil the aotaal diversion 
or nee of the wat«r, atiU i' such work be proaecnted with reseodable 
diligenae, the right relatea to the thne when the Orst step was taken to 
secnre it. 

Eetlej «. Katoma Water Co., 6 Col., 106; Moeris v. Bioknell, 7 Col., 261; 
Kiinball e. Gearbart, 12 Col., 27 ; N. 0. & S. C. Co. «. fi^d, 37 Col., 
882; Osgood V. Water and MininsCo.,56 Col., 571; Ophir IHliiiig C«. n. 
Carpenter, 4Nev., 634; Irwin f.ltrait, IR Nev., 436; Sieber v. f^ink, 7 
Colo., 148; Wbeelec v. Northern Colo. Irr. C6., 10 Colo., 582; Columbia 
Hg. Co. r. Holter, 1 Mont., 296. 
Appropriatlcm, dillgance : 

To ooquiie a right to water from the date of the diversion thereof, one ninat, 
within a reasonable timejemploy the same in the b'usineas for which tbe 
appropriation ie ra'ade. Wbat shall ooustitute auch reasonable time is a 
question of foot, depending upon the oiicumstanoee iXMinected with each 
particular oaae. 

Conger r. Weaver, 6 Col., 543 ; Maeris v. Bicknell, 7 Cal., S6t: Farke t>. 
Eilham, 8 Cal., 77; Kimball v. Gearbart, 12 Cal., 37; Weaver v. 
Eureka Lake Co., 15 Cal., 971; Sieber v. Frink, 7 Colo., 148; Wheeler 
«. Northern Ccdo. Iir. Co., 10 Colo., 582; AtobJson n. Peterson, t Hont., 
561 ; Eeeney c Carillo, 2 N. M., 480 ; Opbir S. U. Co. *. Carpenter, 4 
Nev., 634. 
Diligence in the proeecntion of work such aa tbe appropriation of water by con- 
etruoting a ditch for Its nee d6ea uot reqnire nnnsual or eitmordinary 
fSbrta, but only such oonstoDoy or steadiness of purpose or labor as ia 
usoal with men engaged in like enterprises, who deaife a speedy aocom- 
pli^ment of Iheir deaigna; such aasidaity in its preeecntiou as will 
manifest a Imna tide intention to complete it within a reasonable time. 

Kimball IT. Gearbart, 12 Cal,, 37; Opbir S. Mg. Co. e. Carpenter, *Nev., 534. 

Appropriation, extent ol 

Tbe appropriation of the water of a stream for a partionlar purpose is an appro- 
pnaiioa of only so much of tbe water na is ueceesary lor that purpose, 
and tlie surplha, if any, may be token by others. 
Ortman v. Dixon, l;i Cal., 3:); McKinneyv. Smith, SI Cii).,a74; Davis v. Gale, 
KCal.,^;MBVHdaWatef Co. D. Poweli,34Ca]..109;N.C.&R.C.Co. X. 
Kidd,37 Cal.,!i82; Edgai it. Bleveusun, 70 Col., 2ij6; Butte Canal &. 
l>it«hCo. >.Vangliu,ll Cal., 143; Barnes n. gabron.lO Nev., 317; gimp- 
son r. Williams, 18 Nev., 432; Lobdell f. Simpson, 2 Nev.,274: Sieber v. 
Prink, 7 Colo., 148. 

The quantity of water appropriated in any given case is to lie measured by the 
capacity of the ditch or flume at its nmullest voint; that ia, at tbe point 
where tbe leaat water can l>e carried' through it. 
Higgins V. Barker, 42 Col., !i33 ; Atchison v. FetetBOD,-20 Wall., 507 ; Opbir Min- 
ing Co. V, Carpenter, 6 Hey, , 303 ; Coruthere V, Pemherton, 1 Mont., 111. 
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Appropilatioii, extant of— CouUnoed. 

AppmpriatioD of all watei in a atrea 

may take the BQiplua ia time 

Edgar c. SteTeuaon, 70 Cai.,2m. 

Id detenuiaiDg the qnantity of water appropriated it is proper to consider the 
aeta of the appiopriatoT, the manner in which the ditoh waa conBtrnoted, 
the general aize, eto. The appropriatoc would not be limited to the 
qnantitj tnmed into his ditoh in the first place, nnlees bf the general 
plan, size, and grade of the dit«h it was not capable of carrying more 
than wa« flrst diverted. It by reason of obstmotionB or irreeularity in 
the grade of the ditch it waa not capable of diverting ae mnon water as 
ita genera] aize would indicate, the approprialor woold be idlowed a 
reaaonable time to remove Bnch obHtrnottonB or a^jOBti '■he grade, and 
then fill the diteh to its capacity. 
White V. Todd's Valley Water Co. 8 Cal., M3. 

The erection of a dam acroea a natural water- oonrM ia an aataal appiopriatioa of 
the waters of the stream to that point, bnt no fartber. Any one m^ ap- 
propriate the water found below the dam. 
Kelly V Hatoma Water Co., G Cal., IX. 

If one appropriates a part of the waters of a stream for a certain period of time, 
any other person may not only appropriate the reeidne and acquire a right 
thereto as perfect m the first appropriator, bat may also acquire a right 
to the quantity of water nsed by the first appropriator at such times as 
it is not needed or used by him. 
Smith V. CHara, 43 Cal., 371 ; Barnes v. Sabron, 10 Hev., 217. 

The right to aeqnire, by the prior appropriator is limited to the amount of wat«r 
appropriated. Id snbordination to his right thus limited others may ap- 
propriate the remainder of the water raniiiug in the stream. 
Bntte Canal & mtch Co. r. Vaughn, 11 Cat., 143; Ortmau v.Dixon, 13Cal., 
33: UcEinney r. timith.-Jl Cal., 374; Nevada Wat«r Co. r. Powell, 34 
Cal., ]09; Biggins n. Barker, 42 Cal.. 233; Brown >t. Matlin, G5Cal.,S9; 
JoDkans V. Bergin, 67 Cal.,3«7; Lobdelli'.SlmpBOn,2Nev.,274: Prootor 
V. Jennings, 6 Nev., 83 ; Barnes v. Sabron, 10 NeT., 217 ; strait v. Brown, 16 
Nov., 317 iChiatovichv. Davis, 17 Nev., 133; Thomas v. Guiraud, 6 Cdo., 
E30. 

Hie prior approprialor has a right to have the water so appropriated flow 
down to the point of his appropriation undiminished in quantity and 
quality. A subsequent appropriator would have the right to nsa water 
nam said stream in such a manner as not to cause any pAeitive or sen- 
sible injury to the former appropriator. 
Bear Biver & Auburn W. & H.Co.v.N.Y.MK.Co.,eCaL,3a7; HiUi>.King,e 
Cal., 336 ; Butte Canal and Ditch Co. n. Vaughn, 11 Cal., 143; PhiEDiz 
Water Co. v. Fletcher, 23 Cal., 482 ; Natoma W. & M. Co. vJUcCoy, 23 Cal., 
491; Nevada Water Co. f. Powell, 34 Cal., 109; Stein Canal Co. v. Kern 
Island Irr. C. Co., 53 Cal., 063; Lobdell «. Simpeon, 8 Nev., 374; Crane t>. 
Winsor, 2 Utah, 24S. 

The right of a riparian proprietor to the watere of a river should be determined 
by the application of the principles of prior appropriation. 
Beno 6meltiDg M. & R Worksr. Stevenson (Nev.) Lawyers' Bep., 18Sg,^, 60. 

A subsequent appropriator from a natural stream has no right to destroy the 

ditch of a prior appropriator, or to materially diminiiih the quantity or 

deteriorate the quality of the water to which the latter is entitled ; nor 

hastheprior appropriator aright toextendhieuse of water to the pr^o 

dice of the subsequent appropriator. 

MoKinney o. Smith, 21 Cal., 374; Nevada Water Co. e.PoweU, 34 Cal., 109; 

HJgginsti.Barker, 42Cal.,233; Stein Canal Co. e. Kern Island Iir. Co., 

53 Cal.,563; Brown ii.Mnllin 65 Cat., 89; Jnnkans v. Bergin, 67 Cal., 

367; Lobdell v. Simpson, 2 Nev., 274 ; Prootor *. Jennings, 6Nev.. S3; 

Sieber V. Frink, 7 Colo., 148; Larimer County B.Co.v.People, «crel., H 

Colo., 614. 

The richt tousewater for purposes of irrigation, when itsnseisnot indispensable, 

bnt for the purpose of increasing the prodn^ of the soO, must be sabordinate to the 

light of a CO proprietor to supply hia family, tenants, etc., their natural wants for 
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AppFOprintioii, extent of, cliaractai of naa oousideted in. determining. 

A beneficial lue, witboat regard to the natore thereof, wUl snstaiD the right hy 
appropriation; but theanatiiieof the une may be important aadenotinn 
the extent of the water appropriated. Water taken for a mill ia not taken 
as an article of merchandise, to be sold iu the market; it ia merely taken 
-for use aa a inotivo pon'er, and, having subserved thla pnrpoM, may be 
taken by otberfl. 
McDonald v. Bear Biver &. Aubnrn W. &. M. Co., 13 Cat., 220. 
The appropriation of water to a beneficial oae by conanmersreoeivinK it tbrongh 
aditoli belonging to a public carrier of water ia aocoinpiishea at thutime 
the water is aolaally used beaeHoially by the conaumor, and consumers 
thereof are not necessarily upon im equality, but may have different 
prioritiea of riglit. 
Farmers' High Line Canal o. 6onthworth (Colo.), Lawyers' Rep. (1889), IV, 767. 
.J^>propil«tlon, Indian maj acquire right bj. 

An Indian may acquire a right to the use of water on the public lands by appro- 
priation, and may maintain an action for diversion of such water. This 
right would carry with it the right to repair a temporary damage to liia 
ditch or dam, and those who might obtain possession under hitu would 
have the eame right. 
Lobdell e. Hall, 3 Nev., 507. 
AppropriaGion, niHnnar of maklnfi may b« regolatad by the legislatore. 

The legislature can not prohibit the appropriation oi diversion of nuappropriated 
water for uaefut purpoaes from natural atieama upon the public domain, 
but it may regulate the manner of eff'ectint; such appropriation or diver- 
sion, and may designate how the water shall be turned from the stream 
OI how it sh^l be stored and preserved. 
Larimer County R. Co. e. The People, 8 Colo., I!14. 
AppraprlaUoii, notice, eSeot of. 

A notice of intention to appropriate is evidence of possession, but of itself alone 
isnot snfflelent. TiAen with otheraotsit amounts to sufficient uvidunci'. 
It forms one of a series of acts which, taken together, make the right 
perfect. 
Conger D. Weaver, 6CaI., 548; Thompson P.Lee, 8 Cal., 275; Columbia Min- 
ing Co. V. Holtei, 1 Mont., t»6. 
Appropriation of land and irater requires dlfiereut cbarocter of acta. 

Public land is appropriated by one oharacl«r of aot, water by another. The dig- 
ging of & ditch on public land is not an appropriation of laud for a mill- 
site, nor is the mere appropriation of a mill-site an appropriation of 
water for milllDK pnrposes. 
Robinson B. Imperial SUver Mg. Co., 5 Nov., 44. 

Appropriation, right attaches ifrlieii. 

Although one may not have completed his work for diverting or using water, 
and tlier^ore has not completed his appropriation, yet he has a right to 
the use of so much of the waters of the stream as may be n 
prevent his works from iiynry while in the process of oi 
Weaver v. Conger, 10 CaL, 233. 
Appropriation, rights aoqulred by. 

An appropriation of water at a given point carriea with it an implied authority 
to do all that shall become neoeaaary to secure the benefit of such appro- 
priation. To this extent the appropriator acquires an easement in the 
adjoining lands. This right is, however, restricted to the narrowest 
limits, and it mnat be exercised in snoh manner as to occasion as little 
damage as possible to the owner of the adjoining premises. 
Crisman v. Heiderer, B Colo., 589. 
The apjiropriatiou of water flowing through the pnblto lands confers no rieht on 
the appropriator, either against the Government or its grantees, in the 
absence of Congressional legislation qualifying the efleot of the Govern- 
ment patent. And this is so, although the onstoms, laws, and deciaions 
of the courts of the States wherein the land lies recognize and enforce 
rights acquired by prior appropriation ' 
oipnblic lands witliout title from thoi 
Union M. A. M. Co. ». Ferris, 2 Saw., 176. 
138 A L— VOL IV 22 
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Apptoprlitian, rights aoqnlrad by — Coatinaed. 

By appropriatioQ one soqairMonly the right of poaoeHsion Uld Dse of water, qnali- 
fled by the right of oChen to its lu^ in aaoh mukuer na ahall not maleii' 
ally dimlniab or deteriorate it, at toe placeofhUnppropriatioii, in quan- 
tity or nnalitf . 
Columbia Hi&inic Co. v. Holter, 1 Hoat., 296; Aldei Gulch Con. Ug. Co. «. 
Hayea, 6 Mont., 31. 
Appropriatoro; prior and anbasqaDnt. 

If two partios have acquired rirhta to the nae of the water in a stream and tfae 
volume of that water ia lucreaaed by others turning into said stream the 
water from tbeir ditch withoat intention of retaking it, said incieaae, be- 
oominK public! jurit, does not affect the relative richto of the appropri- 
ators. ThoHe rights remain the same aa they wonM if the incieaae had 
been due to a natural caose. 
Daviav.Qale, 32Cal., Se. 
Priority of appropriation shall datenoine the right to water of a natnral atreani ; 
the water is not "appropriated" nntilit is applied to some bene&oial aao. 
l^arinei-s' High Line Canal v. Soathworth (Colo.), Lawyer's Sep., Ann. 1889, 
iv., 767. 
AppFOpilatorB, relBtlve righta. 

Theqnestion in oontroversiee between two approprlators where the prior ^pio- 
priator asks damages from the eaba»i]Qent appropriator, or seeks to r»- 
strain bim from nsing the wat«r is, has the prior approijriator's use and 
eqjoyment of the water for the pnrposM for which he claims its use b«ea 
impaired by the acta of the Bubaaqiieat appropriator f 
Atchison V. Peterson, 30 Wall., 507 ; Union Water Co. v. Crary, 25 Cal., 504 : 
Hlllc. Smith, 27 Cal., 476. 
Different users of water, obtaining their anpply throngh the same ditch, may, un- 
der some oironmstancea, have different prioriuea of right to the water. 
Farmers' High LineCoual v. Sonthworth(Calo,), Lawyer's Beport, Aon. 1889, 
iv, 767. 
The appropriation of mining water ia open to all persons, and the legislatnre baa 
no power toenoot laws that will permit an irrigating company to control 
or mana^ the water of any part of the Territory in disregard of the rights 
of individual olaimanta. 
Monroe r. Ivie, 2 TJtoh, HXi. 
Where several parties who hod appropriated water ^m the same stream at dif- 
ferent times and in different amonnta entered into a contract to oonattuot 
a new ditcb, tbeir several intereets ip the water to be carried in each 
ditch must, in the absence of any direct agreement, remain the same as 
prior to such contract and construction of euoh ditch, both as to the 
quantity to which each was entitled and aa to the date his righto &t- 

Rominger v. Squires, 9 Colo., 337. 

The use of water for mining purposes is one of the nses recognized and protected 
by the laws, both of the State and Federal Qovernments, and while on 
appropriator of the water of a natural stream is entitled to have snch 
water flow down to him nndiminiuhed in quantity, any deterioration in 
quality occasioned by the use of it above for mining pnr[ioses must be an 
injury without consequent damages. 
Bear Biver W. Co, b. New York Mg. Co., S Cal., 327. 
A.ppiopriator'a rl^t co-aztanslve with bis ditch. 

The right to have water flow into a ditch is co-extenaive with the ditch iteelfi 
and when a wat«r-diU:h extends into two oi more counties an action (or 
damages caused by acts preventing the water from flowing into the ditch, 
and for on iqjnnctiou to prevent such acts may be brought in any oonnty 
into which the ditoh extends. Althongh the act compUiined of occurred 
at the head of the ditoh, it was ittjarioos to the whole length thereof. 

Lower Kings R. D. Co. v. Lower Kings R. & F. Co., 60 Cal., 408. 
Appropilator'a rights In trater In a natnral BtroBin oaufruotuary. 

An appropriator of water no long aa nach water oontinuoa to flow in its natural 
course acquires no specific property in tlie water itself. His rights, like 
those of a riparian owner, arc strictly nunfriictiiary. 
Eddy V. Simpson. 3 Cal., 249; Kidd v. LuicA, 15 Cot., 161; McDonald v. 
Askew, 39 Cal., 200; Aider Gulch Con. Mg. Co. v Hayes, 6 Mont., 31. 
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Api^'oprlator, right to Tomore obmtnictloiiH. 

An appropriator of the waters of a natural atream flontag tbrongh public laada 
baa a right, aa aeainst anbaeqaent pnrohasera from the Unitod States, lo 
go DpoQ the land of aaoh pnrchaaer higher np tbo atreatn thau the )>uiDt 
of dlveraiOD aod remove obatruotioDe from the bed of the stream, bo aa 
to cause ibs waters to Sow Id their nataral channel to the point of diver- 
Ware V. Walker, 70 Cal., 591. 
AppropriatoTs tenanta in common. 

Where different persons separately appropriate the waters of a stream aoil are 
severally naing the same under certain regulations as to the time and 
tnanuer of snon nee thej are tenants in common, and each of them may 
maintain an action to enjoin a tresspasser from diverting any portion of 
the water thus appropriated. 
Ljtlo Creek Water Cfo. v. Perdew, 65 Cal., 447. 

Appnrtontuioe. 

See Water-right. 
Cormiaiit whloh mna with land. 

A covenant between two adjoining land-owners to appropriate and convey the 

waters of a stream into a reservoir for their joint use runs with the hunt, 
and the sncGesscr of one on whose land the reservoir is situated can not, 
b; changing the point of diversion, claim all the water. 
Weill V. Baldwin, 64 Cal., 476. 

Cuatonu, local, moat t>e proved. 

, See Practice. 

Dam, appropriation by means of. 

When one appropriates water by menus of a dam aud ditch anfflcient for the ]inr- 
peso ID the uatural condition of the stream as it then existed, he amy not 
afterwards raise bis dam higher to obviate obstrnctiona to ita use ocRit- 
sioned by physical changes m the stream, whether natural or arti1i<:ia], 
if such action on his part woold work an injnry to subsequent appivpri- 
atoiB mho were not responsible for the chsugea in the stream. 
Nevada Water Co, v. Powell, 34 Cal., 109, 

Dam, duty of owner. 

The owner of a dam ia bound to see to bis property, and to so govern and cud- 
trol it that Injury ma; not reanlt to bis oeighbors. 
Fraler r. Sears Union Water Co., 12 Cal., 555. 

Dam, hatmleM wHen erected, may not be abated. 

A dam erected on a stream in a manner nowise injnrions or prejudicial iit the 
time of its erection to righta of others on the same stream, but whioli, >>)' 
reason of cironmstances that could not have bieen aDtiolpat«d, happl^[lin,EJ; 
subsequently and operating in connection with it, does cause injury to 
others, is not anch an obstruction as to anthorize its abatement or jnr^tify 
a recovery uf damages againat the person so building the dam for injury 
tbns oooasLoned. 
Proctor V. Jennings, 6 Nev., 83. 

Damages, actaal, not uaoeasary to an equitable relief againat wrongful diver- 
sion of water. 

Equitable relief will be granted for a wrongfhl diversion of water, even though 
no actnal damage is shown. Every violation of a right imports damage, 
and this principle is applied whenever the act done is of auch a nature 
as that by its repetition or continuance it may become the fbnndation of 
an adverse right. 
Barnes v. Sabron, 10 Nev., 217. 

Damagea, when actnal, neceasary to jaati^ an aoUon. 

Seelnjory; not always necessary to j aatify an aotloo. 
Damage by breaking of dam oi ditolL 

See Negligence. 
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DamaEes firom ravine adopted bb part of « dltoli, irho respoiuible f(K'. 

One who adopts a uatural water-courau as a part uf bis tlitcli Aoes ho to the ex- 
t«iit of tlie cnpacit.v of his ditch, auil he ia liable for injnriee to landa 
reeiiltinK from an overflow of tliat nator-ooitree canaed by hia failnre to 
have it pToperly vluared of obetriiotiouB or of hia tiiTuiog into it aqaan- 
tity of wikter which, athleil to the natural wateia flowing tliereiu, ex- 
ceeditil itx carrying capuuity. 
RichardHon v. Kier, :t4 C'al., tkt; KichanlsoD v. Kier, 34 CaL, 263. 
DaouigsB, UabUi^ of oorporatlon to Btooktaoldera. 

Wlien aevunil poreuti!! uuninK a ililuh and water right forni a corporation, the 
ii)L|irutiH olijei't of wliicli is to own, kiHsp in repair, and enlarge snch ditch, 
and to eoutrol anil divide the use of uaiil watur for the Ijciiefit of the bbt- 
erol atuchliolders iu acconlanc;u willi their intiTeats in the stock of aaid 
corpoiatioti, tliat (corporation ia bonnd to ilischsirge the ilnties prescribed 
in tile ceitilicate of iueorporation, and for any failure or netclect to dis- 
charge tlieHu ilutiL-H it would be liable to any atockfaolder who is injured 
therel>y to the extunt of his damages. 
O'Connor ti. North Truckee Ditch Co., 17 Nev., 245. 
Damages, wlien ditoh-cnraer liable ftor. 

A ditch-owner would he liable for an Injury canaed wantonly or 1^ gross negli- 
gence ; but lie is not liable for a mere accidental injury, where no negli- 
gence is shown, ta a miner locating alone the line of such ditch aubse- 
ijncntlv to the conatriictiou thereof, neither party claiming ownership of 
the soil. 
Teuuey r. Miners' Ditch Co., 7 Cal., 335. 
Dainagaa, -when prior appropilator eotitled to recover. 

A prior approprtutor of wal«r la ontitloil to recover damages for injuries caused hj 
tlie acta of sal>8e<iu^nt appropriatora ou tlie atreiun above in erecting 
dams or other obetructiona, by which the reffulatity of the flow of water 
is so disturbed as to cause actual injury, or in diverting the water to 
the use of which he ia entitled. 
CokeriF. Simpaon, 7 Cal., :M0; Phasnix Water Co. n. Flutcher, 23 Cal., 4BI ; 
Natoiua Water and Mg. Co.n. McCoy, 23 Cal., 490. 
Deed, conetxactioii of. 

A deed which couveyH a certain tract of land, and alao the prior right t« the use 
of a port of the water of a atream flowing through aaid land, mast he 
construed oa conveying a right to water over ana above thai of a mere 

Doltou E. Bowker, SNev., 190. 
Dillgenoe in perfeotliig appropilatian. 

In determining whether the work necessary to the appropriation of water 'haa 
heen proseonted with diligence, it ia proper to take into consideration the 
cironmstances surronnding the parties which would afi'ect any person who 
might beengage<l in the same nndertaking, such as the nature and climate 
of the country, the condition of the weather, and the diHienltius of pro- 
curing labor and materials. 
Kimball «. Gearhart, 12CaL,S7; Ophir 8. M. Co. v. Carpenter, 4 Kev., 534. 
In determining whether diligence has been exorctfuxl in piusttcnting the work for 



appropriation of water, matters incident to the euterpriae, and not 
mose Incident to the person, such as the itlnesaof the appro priator or his 
lack of pecuniary means to prosecute the work, are to oe oonsideied in 
excnae for great delay. 
Ophir 8. M. Co. v. Carpenter, 4 Nev., 534 ; Keeney v. Carillo, 2 N. M., 460. 
Dlatribntlon of 'water for public use. 

See Ditoh-ownora are public oarriera. 
Dftoh, authoilty of oonrt of equity over. 

If one own a ditch, and right of ivay for 8ame,aconrt of eqnity has no anthority 
by ita judgment to allow the ditch to be washed away for mining pur- 

Soses, even after providing that snch portion of the ditch as mit'lit be 
eatroycrt should be replaced by a metal pipe or flume which 
answer all ptirjwwea of the ditch. The court auoald not license . ' 
on Buch property, or compel the owner thereof to exchange the 
other jiroporty for the convenience of a private person. 
Gregory v. Nelson, 41 Cal., ^78. 



.,, Google 



A bIGE&T OF LEOAl, UEC1810N8. 341 

Ditoh capacity, lioir proved. 

The oanylog oopaaity of a ditch is a qnestiou of tact, which does not reqniTO 
for IM pi'oof uuuBual acientific attaiumeuts or pecnliar skill. Hen who 
have acqnired a knowlodgo anoo such subjects from e:tperieDce i« mtu- 
iug Olid in meusiiriug uud scUiug water to iiiiiiers aa non-experts are as 
coinpeteiit as experts to testify to the fact. 
Vray v, Lowden, 70 Cal., 550. 
Ditch, coiiTeyaiice of. 

See BlKht of way, conTeyance of, wnlieT-right, irhea an appnitenance. 
Ditch. enlaigediBDt of. 

If one is enlitlud to all the waters of a stii 
out, the capacity of that ditch « 
others haviot; ditches ou the stream, 
James v. Williams. :ll Cal., 211. 
Ditoh, character o( as an excavation not changed by flnmes at different points. 
FluDiea constructed at different parts of the tine of a ditch can not chauge tlie 
tfeneral charactxr of the woi'li as an excavation ; such flnniee are merely 
connecting links and a part of the ditch. A statute giving a lieu lor 
labor bestowed or material furnished upon buildings, wharves, or other 
superstructures does not include ditches. Equity raises no lien in regard 
to real estate, except that of a vendor for purchase money. 
Ellison r. Jackson Water Co., 12 Cal., 542; Horn i'. Jones, 28 Cal., 194. 
Ditches, liability of owner for damages from. 

See Negligence. 
Ditch-owners and miners, relative lights. 

The two rights to work the mines ami to divert the water of steams fi'om the 
natural channels stand upon an equal footiug, and when they conSict 
they must be decided by tlie fact of priority upim the maxim of equity, 
Quij^orealin tempore, potior eel injure. 
Irwin «. Phillips, 5 Cat., 140 ; Wixon p. Bear River & Aubnrn W. & M. Co., 
24 Cal., 367 ; Levaroni v. Miller, M Cal., '£M. 
The owner of a minluit ctaira and the owner of a ditch or waler-right stand 
npon the same footing ; that is, their respective rights attach from the 
date of appropriation, the first in time being the lirst in right; but 
where botu rights can be enjoyed without interference with or material 
impairment of each other, the enjoyment of both is allowed. 
JenniBono. Kirk, 98 U. 8., 453; Hill'ti.'Smith.Z? Cal„47fi; CUrkp. Willett, 
I!.-. Cal., 534. 
Dltcb-owners are public carrlets. 

Owners of ditches or canals, aa snoh, are carriers .'vnd qnaai-pnblic sercants. 
They are awarded certain privileges, and are charged with certain duties 
and subject to reaBonal>te control. 
Price V. Riverside L. & I. Co., 56 Cal., 431 ; MoCrary r. Beandry, 67 Cal., 
120; Wheeler v. Northern C"lo. Irr. Co., 10 Colo., 582. 
Dltch-owners as carriers, dutdes of 

Ditch-owners, as such, are carriers, and must furnish water at the established 
rate (the county commissioners being empowered to fix a maximnmrate) 
to the cl.iss of persons using it in the manner named in the arlicles of 
incorporation. 
Golden Canal Co. v. Bright, 8 Colo., 144 ; Wheeler v. Northern Colo. Irr. Co., 
10 Colo., 532. 
Ditch, light of w^y for. 

See Easement, Right of way. 
Ditch, wrater-rights co-extenaive with. 

Sec Appropriator's right. 
Ditch, repairs of, liability for. 

See Estoppel. 
Ditch, value of, bow proved. 

The ordinary way of proviog thevalneof a ditch is by showing its capacity, the 
value of the water in its vicinity, and the probable duration of the de- 

. ClaEkv.Willett,3&Cal.,634. 
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DlTeralon of ivatw from iMerrolr will bo Bujolnsd, ^rhon. 

Oae who eonHtmctn on the pablio lauda a Teserroir to ooll«ot knd stora, for tba 
pnrpoBCB of inigadoD, tha water flowing down a Mivine, ooqnina a 
TBHted right of property in the reaerroiT and water, of whtcn he can not 
be direBted for mining or other private pnrpoaoa, wid a oonrt of equity 
will enjoin mineia from injoring the reeervoir or diverting the water 
therefrom. 
Baple; v. Welch, 23 Cal., 452. 
DlTaraion of water illegal, may be prevented. 

One attempting to illegally divert water belonging to another may be e^eeted 
from thepoRsesaionof gronndocenpied by him for completing sach illegal 
diversion, and can not complin of the meana taken to defeat hia object. 
Butte Table Monntaia Co. v. Morgan, 19 Cal., 609. 
XUTDrolon of watei, liability for. 

One who diverts the water of a natnral water-oonrae, that was accnstomed to 
Sow throngh the land of another, and that other thereby enffers injury, 
is liable to damages for the injur; thus inflicted. 
Ellis IT. Tone, ri8 Cal., 280. 
In an action for diversion of water, the defendant is not liable for damages to 
another appropriator from the same stream resulting ttom a deficiency of 
the water supply, unless he was diverting from the etream more water 
than be was entitled to at the precise time the deBcienc7 complained of 
existed. 
Brown n. Smith, 10 Cal., 508. 
DlTersion of irater, pleading In action for. 

In au action for diversion of water, the fact that the diversion was aooompliahed 
by one means or anolher ie not important enough to require several 
oonnts setting forth the different modes of diversion. 
Dale r. Tuolnmne Water Co., 14 Cal., 35. 
Diversion, right of. 

See Appropriation. 
Diveraion, right of, a* aSeoted by reoltal In deed. 



Diversion, riparian owner's right of. 

See Riparian lights. 
DiverBlon, anlBolent allegation in complaint for. 

The allngutiUQ, in a complaint for the diveiaion of wat«r, that the plaintiff waa 
entitled by virtue of prior appropriation to all the water flowing in tbe 
stream at the head of his ditch, entitles him to prove a diversion of 
water from smaller branohea of the stream supplying water to that 
point. 
Priest B. Union Canal Co., 6 Cal., 170. 
Diversion of water, wrongfol, may be restrained. 

Equity wilt restrain the continuous wrongfnl diversion of water at the iastanoe 
of a prior appropriator thereof, although no actual damages are averred 
or proved. Equitable relief is granted in suoh caaes to prevent wrong- 
ful acta from ripening into a right. 
Moore v. Clear Lake Water Works, 66 Cal., 146. 
Basement for flow of water. 

The rule that tbe owner of a tract of land has an easement in a lower adjacent 
* tract to the extent of burdening it with tbe water naturally flowing to 
it from the upper tract applies only to waters naturally so flowing, and 
the servitude of the lower tract can not be made more burdensome by 
the acts or industry of man. 
Ogburnn, Connor, 46 Cal,, 346; Bojnton e. Longley, 19Nev., 69. 
Easement for iiijgatine purposes. 

All lauds in this Territory are held in subordination to tbe dominant right of 
others who must naoeasarily pass over them to obtain a supply of water 
to irrigate their lands. It is not, therefore, necessary that there should 
be a conveyance in writing to establish an easement for right of way for 
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grant of ilgbt of way for a dltoh. 
A grant of the right to all the water ii 
the Iftud of the grantor and c 

pipw, or flnmeB necessar? anu proper lor conveymg sncn water OTor 
Hud Iftdd to tbe place of its nae, vests in the grantee the right to oon- 
Toy said wat«r at different times and places, or to change or enlarge his 
ditoh, and to nxe ItiDanjmannerhepleaaeij, if the grantor is not injnred 
by Huoh UBe. 
Spear v. Cook, 8 Ore., 380. 
Bawentent on pnbUo lands. 

Ste Statntea, act of Jnly 26, 1866, Appropriator, right to remove ohstmctions. 
EaMment, right of way for ditch. 

A grant of the riglit of way for a ditoh over a tract of laud ia an easement only, 
and is not » grant of the land or water flowing over it. When an 
eaaement ie granted, nothing passes as an inoideuc to Bach grant hnt 
what is Deoeaeary for its reasonable and proper etijoymont. 
Hiller v. Vaughn, 8 Ore., 333. 
EaMment, right of way niider act of Jnly 26, 1866. 

To one who had, prior to the passage of the act of Jnly S6, 1866, conitracted 
a ditch over puhlio land and had acquired a right to the water carried 
therein, recugaized by the local castoms, laws, and decisiooa of the 
courts, that act operated as a grant of the right of way, and of the 
diteb through which the water was running at the date thereof. 
Broderv. Natoma Water Co., 101 U. S., 274; Broder c. Natoma Water Co., 
50Cal.,82L 
BmliiAiit donudn. 

Statutes oonferring the power to condemn private property ti 

withont the ooneent of the owner are in derogatioi 

and mnat be strictly conatmed. 

San Francisco and Alameda W. Co. «. Alameda W. Co., 36 Cal., 6.'i9. 

The supplying of the inhabitants of a town with pure, fresh water ia a public 

use, ii< behalf of which a cor^ratiou is antfaorized to exeroiee the right 

of eminent domain. The nght of an individual to ec^oy the flow of 

water in its natnral channel npon or along bis land may, under the laws 

of this State, be oondemued for nnblio nae. 

Heynemani'. Blako,19Cal.,5T9; St. Helena Water Co. «. ForbeB,63Cal.,182; 

Spring Valley W. Works v. San Mateo W. Works, 64 Cal., 123; Lnx v. 

HaKBin,69Cal.,2M. 

right of em "■ '"~ 

for public u. .. _. .._. . _ .. . ._. . __ 

claims, to enable them t« obtain water for their own uae in working st._.. 
claims, tbongb the intention may also be to supply the water to others 
for mining and irrigating pnipoaes. 
Lorenz e. Jacob, 6:) Cal., 73. 
To authorize the condemnation of private propert^y there mnat be a real neces- 
sity ; the mere fact that it would be convenient and profitable to the cor- 
poration to ooiinire the property would not jnsti^ the exercise of the 
right of eminent domain. 
Spring Valley W. Works v. San Mateo W. Works, 54 Cal,, 183. 
The propnetor of on irrigating ditch has a property ownersbip botb in the ditch 
and the right of way therefor, whicn can not be taken or damaged for 
public oae, except npon payment of jnat compensation. 
Tripp V. Overocker, 7 Colo., 72. 



One havini; a right by prior appropriation to the nse of the waters of a stream, 
who stands by and allows another to purchase from a third party wronc- 
fnlly claiming to have the right to said water, withont asserting or mak- 
ing known his claim, is estopped from afterwards asserting that claim. 
Fabian v. Collins, 3 Mont., 215. 

If a prior appropriator of the water of a stream stood by and saw another appro- 
priate the water of tbat stream at great expense, under the mistaken 
idea that he was thereby acquiring a prior right thereto, and did not in- 
fbrm him of the mistake, be, the prior appropriator, and hia vendors are 
estopped from afterwards claiming such water. 
Paike V. Kilham, 8 Cal., 78. 
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B«t(q>p«l —Con tinned. 

Tbe facta that a ditch -wu ooQstrni:t«d at heavy cost and vaa maintMoed and 
used with the knowledge of the trne ownen, and without uiy oBJeotioa 
or opposition on their part, are not snlliotent to operate an estoppeL 
There most be aams degree oE tnrpltnde in the condncb of a party befote 



u ootirt of equity will twtop him from the assettion of his 
Bidiile Bog^c. Heroed Mg. Co., 14 CaL, 279 ; Anaheim Water Co. d. Semi- 
Tropic Water Co., 64 CaL, 185; Stockman c. RiTerside L. and I. Co. , 64 
Cnl., .■>T ; Lax c. Haggiu, 6& Cal., 256. 

Estoppel, rodtal In deed. 

A Tecital in a deed to the effeol that the mmtea Li *boat te divert the waters of 
a certain otream (which flowed thtnngh tbe Krantor's land), and to apr 
piopriate tbe same, followed by a i^rant of the right of way to conduct 
water over tbe land of the Kranlor, does not estop said grantor from 
denying the right of the grantee to divert tbe waters of said stream. 
Zimmler, adm'r, e. San Lais Water Co., 57 Cal,, 221, 

Bstoppel, nse of irater, notice. 

One who acquires a right to the nse of a pact of the water of a ditch, not, to ex- 
ceed a certain definite anionnt, npon condition of paying his pro rata 

sbaie of the needed repairs, has the option of nsiug whatever amonnt he 
may desire within the fixed limit and he will not be held liable beyond 
the proportion so used ; if, however, he gives notice that he will lequire 
a certain amonnt, he will be bonnd by snch notice, and estopped oom 
showing that he did not need or nae that amonnt. 
Brown v. Evans, IB Nov., 141. 

Plmnes do not change general ohaiaoter of a dltob. 
Sm Ditoh, charaetMr o^ not changed by flames. 



Qovemment, right of, an riparian owner. 

See Riparian rights, Qoyemmeut aa owner. 
Indian, appropriation by. 

See Appropriation, Indian niay acquire right by. 
Injunction, decree conatmed. 

A decree which forbidB interference with the waters of a creek whidt rise above 
a certain dam does not prohibit the nse and ei^oyment of the waters which 
may remain and flow down afl»r the ditoh of uie complaining party has 
been sTtpplled, bnt simply prevents interference with the water above the 
dam or the amount necessary to fill such ditoh. 
American Co. v. Bradford, 27 Cal., 360. 

Ii^anotion, jnriadlctioii of sapeilor conrta. 

The superior conrtein California bave jorisdicticn to grant a preliminary injane- 

tion restraining an alleged trespasser from divertins the waters of a stream 
during litigation and to require him to remove the means by which the 
diversion is made. 
Johnson ». Superior Court, 66 Cat., 567. 

iDJanction granted to prevent acta injiirlona to a vrater il^t. 

An appropriator of water is entitled to pnttection against acts which matoriall^ 
diminish the qaaotity of water to which he is entitled or doteriorato its 
quality for nse to which he desires to apply it. Equity affords tbe appro- 
priate reraedy, by way of an injunction, for snch wrongs. 
Cole Silver Mg. Co. v. Virginia Gold Hill W. Co., 1 Saw., 470 ; Taolnmae 
Water Co. v. Chapman, » Cal., 392; Euplw v. Welch, 23 Gal., 4&3; 
Phffinix Water Co, «. Fletcher, 2a Cal., 461 ; Moore n. Clear Late Water 
Works, 68 Cal., 14fi ; Late «. ToUes, 8 Nev., 285 ; Bames o. Sabron, lO-Nev-, 
317; Harris v. Shontz,l Mont, 212; Gallagher c. Basej, 1 Mont., 457; 
Barkley v. Tieleke, 2 Mont., 59 ; f abiait v. CotlinG^ 3 Hont., 215 ; Schill- 
ing c. Kominger,4 Colo., 100; Keeney tr. CariUo, 3 N. M,, 480; Crane*. 
■SOnBor, 2 Utah, 248. 
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Injniictton the proper remedr for Injiuy to a riparian rlfbt. 
Equity, by way of injunction, affocds to a 
against the wroogfnl diversion ot 



Ii^iuKtion, irhen Issued to protect yrater rights. 

Wliere it is shown that thu injury to :i wator rigfit is continning or likely to bo 
continued, » jndgmeiit for damages may bo eoetalued, but an iujanotion 

should not iBHUO. 

CoUer t>. SimpBon, 7 Cal., 340. 

Ii^tmotloii, n'hen, will be granted to prevent injiiry to a water tight. 

Whether a court of eqnity will interfere to rnatriiin aciH claimed to be iujnrions 
to the rights of a prior apiiropriator of water will depend upon the 
character and extent of the injury alleged, whether it tie ircemedlabte 
ID it« nature, whistheran uctionut law would alforil an adequate remedy, 
whether the parties are able to rcHpond for the damages reanlting fcom 
the injury, and other considerations wlxioh ordinarily govern a court of 
equity in the eiercine of its preventive process of injunction. 
At«hlMHi c. Peterson, 30 Wall.. 507. 

^tuy not alwuya neoMSMy to jnstuy an action. 

There may be an invasion of a right which will justify an action althongh actual 
damage is not shown. But a distinction must be taken between those 
ases of water which are the exercise of the riparian proprietor'a uatnral 
rights and those which are not ; in the former case actual damage mnst 



lOjtuT to joint propeity. 

If one of two joint owners of aflnme used fbr mining purposes ci 

rects the cutting of a water ditch above the Uume, wliereby the water 
[htm the ditch Cows over and injures the flume, the parties thus opening 
the ditch, lu compliance vith the reqneat of oue of the joint owners of 
the injured property, can not be held liable for the injuries that followed. 
Crary «. Campbell, 24 Cal.,6a4. 

Injmy to water used for mining. 

Where a lai^e number of persons are minins ou a small stream and each dete. 
rioratea the water a little, bo that the combined acts Of all render the 
water uuflt for use, each of such persons nan not snccesefnlty defend an 
action on the ground that his act alone did net materially affect the 

Hill B.Smith, 33 Cal., 166. 
Injury, ^ho liable for. 

Where two or more parties ftct,each for himself, in producing a resnlt injnrioqs 
tu another, Ibey can not be held jointly liable for the acts of each other. 
Blaisdell r. Stephens, 11 Nev,, 17. 
lavaaiaa of vratar right, remedy fbr. 

Ste Injunction granted to prevent acta iqjurions to a water right. 
Irrigatlan. 

Ste Eminent domain, riparian rights, nse for street sprinkling. 
Joint UaUUty. 

£ee Ii^ary, who- liable for. 
Jojnt property, liability fbr Injnry to. 

See Injury to joint property. 
Jnrisdictioii of suit for Injnry to crater right. 

See Ditch, water right co-extensive with. 
Land, oondeninatlou of, for ditoh pnrposea. 

Sm Bminent domain. 
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lAabmtjoto 

Sm DuDftgw, lUbillty of MtrpoTftticMi to atooUtoUeia. 
Zalmitfttloiu, Matnte of. 

Tha atetnle of Iiinit»(loiw,do«« not oominovoe to ran witli r^ud to lauds held 
nnder a Hexioanor Spaniili grant until the final oanflnaatlaa tbemof b; 
the Oovenimeiit of the United States. 
RiohardMn v. WiUiaawon, 24 Cal., 380 ; Beed v. Spioer, 37 Cal., 57 ; AadatBOU 
V. Fish, 38 Cal.. 635. -<•' 

Umltatdona, atatnte o^ effect on aotion for dlveraioii of iratar. 

Aotioiu for diveTsion of water tuiut be broaght within the peiiod preeoribed by 



a ditch and oonveyed to oeiiain minine gronnda for mining 
^ twelve yean, or for any period beyond chat of tha statute of 

limitationB prescribing tiM time of entry ihaU be made upon real prop- 



arty, will bar tha ownerofthelandtiuoagh which the oreek rone of hia 
riparisD rights; bnt where tfaediteh was eonstmoted in which here- 
serred the right to nse the water a part of each year for hia owa purposes 
SDoh adverse oae by grantees from the original iqipropriator can not be 
establiahiMl anlesa it is shown that the nse <rf the water by them has been 



Uaintaoanoe of ditch, axtent of UabOlty for. 
See Estoppel, Use of water. Notice, 

Miuera and agrlonltmlata, raUtlve rl^ta. 

Where the titles of two parties to pnblio mineral land rest tm possesrion alone- 
one using it for mining and the other for agrionltoral parposea — the older 
posseesioD, as between the two, gives the better right. In the use of their 
lands they are to be governed hy the oommon-Iaw rnle applicable to ad- 
joiniog land-owners, ezpteesedin the maxim, Coalers la*«laIi««iniHOB 



Ulnara' rlghta. 

Miners have no right to enter upon private land and anbjeot it to snoh nsee as 
may be necessary to extract the preclons metals which it may contain. 
These operations are oalonlated la destroy the eotiie value of tha land, 
and will be restrained by ii)Jonetiou. 
Boggse.Herced Mining Co., 14 Cal., 279; fienshaw v. Clark, 14 Cal., 461. 

Mia«ra' ilgbta, lojnry to. 

Sm Injury to water nsed for mining. 
Miners' ri^ts not snpeilor to those of other approptlatora. 

The rights of miners and persons owning ditches oonstracted for mining noTposes 
are not necessarily paramonnt to other rights and interests of a different 
ohnrBot«r, bnt their snperlorjty mnst rest upon priority in acqnieition. 
One who appropriates for mining purposes the waters of a stream must 
take and nse the same in snoh manner as not to iojnre the property 
rights of others acquired prior to the time the water was thus appropri- 
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MInatB' ilghtfl to yrXtoT of a •treun. 

The tme rale {fOTerniiiK tbe riglita of i»evera) lainerB located on tlie ftaine atreain 
is that eaoh is entitled to use in a proper and reaHonable manuor botb 
the channel of the utreamand the water flowing therein, and where, from 
the HiCuatioD of the claims, tho natural and nocessary conseqneooa of the 
working of some will resnlt in injur; to others it wiWb« danmnabique 
injuria', and will furnish no oause of action to tbe party injured. 
Eamond e. Chew, 15 Cal., lift. 
S«e Appropriation, rights acquired bf . 

BClnerB' rlglitB, rula govemlug. 

Miners who have located olairas oa the aide of a hill BiibMquently to the tooatiott 
of otheTB Id the bed of a stream iDtbeTiciuitymnet eo use aod work their 
ijlaima as not to iujnre those of the prior locators. 

LoguH r. Diiscoll, 1!) Cal,, 023. 

ITaTigable atream defined. 

Where a stream is uatnrally at su£Bcieiit size to float milMoga, timber, and small 
boatn, the public have a right to itH free use for that purpose ; nor is it 
esaenlial that such capacity continue through tbe year, 
Shaw r. OaweKO Iron Co., 10 Ore., 371. 

NegUgenc*, UabiUty for, iu coiutnictlon of dam or ditcb. 

One who oonstraots a dam or ditch for the purpose of appropriating water is 
bonnd to exercise in the canstrnotion and management thereof that de< 
greeof oai^ and pradenee wbiob men generally, or ordinarily prudent 
men, use in like instances when tbe whole risk is tbeir own. Both the 
degree and fact of pradenee mnst depend npon tbe particular circam- 
stances. 
Holfmaa v. TDoiumne Oonuty W. Co., 10 Cal., 413; Wolf c. St. Louis Inde- 
pendent Water Co.. 10 Cal., 541; b'raler n. Seara Union Water Co., I'i 
Cal., 555 ; Barbank p. W. Walker Biver Ditcb Co., 13 Nev., 431 ; burner 
p. Taolnmne Connty W. Co., 25 Cal., 396 ; Biobardson e. Kier, 34 Cal., at 
Caoiphell v. B. B. & A. W. & M. Co., 35 Cal., 679. 

HoticQ of appropriation. 

An appropriator of water who, afberdulypostinga notice of bis.intention totake 
the water and white proeecn ting the work for perfecting sncb anproprift- 
tioa, ptwts a HeooQil notice of intention to take tbe same water,' doee not 
thereby abaudonbis claim under tbe Hrst notioe. Notioea of intention 
to appropriate water are to be lil>erall; constmed. 
Osgood V. El Dorado Co., 56 Cal., 571. 

Notioe of approprlatioii. 

The notice of intention tu appropriate, in order to oanse such appropriation to 
relate to tbe date of tbe notice, must be sufficient to pat a pmdent man 
on inquiry. 
Kimball v. Oearhart, 13 Cal., 27 ; Robinson v. Imperial Silver Kg. Co., 5 
Nev., 44. 

Notica of nnlMUKse, irben neoeaaary. 

A party who continues a nuisance, but is not tbe origin^ creator of it, is entitled 
to notice that it is a nuisance, and a request must be made that it may 
be abated before an action will lie for that purpose, nnless it appear that 
be bad knowledge of its hnrtful character ; when the extent of the nni- 
sance was increased by sncb party the rule is otherwise. 
Crigsbyi'. Clear Lake W. Co., 40 Cat., 396. 

Notioe, wbat, neceMaiy. 
' Tbeinclusnreof ground is not necessary to give notioe of appropriation of pnblic 
luid for a canal or ditch. 
Conger t>. Weaver, 6 Cal., 548. 

Nulaance, diversion of n'ater. 

5eK Action for diversion of water. 

The diversion of a water-course or of water from one rightfblly entitled to the 
use thereof is a private nuisance. 
Parke v.Kilham, 8 Cal., 77; Tuolumne Water Co. e. Chapman, 8 CaL, 393. 
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HniAonae, poUutlon of irater. 

The ownen of a water ditch are entitled to have the watec flow therein in its 
natural state when the; olnim Hooh water by appn>prlation, and its 
pollntion bf a stranger 1b a private aaisanee. 
Crane r. Winaor, 2 Utah, 248. 
Nniaanoe, pwrtEsB defendant. 

Where several parties owning niinee at difl'eTent points on the same atceam or its 
taibntarleedischargutliod^brisfromiutid mines into the stream, by which 
it in carried down and depositeil on the lands of another, said miners may 
all be properly made parties defendant in a suit to ei^oin such action. 
The Hining D6briH Ca«e, 8 Saw., &J8. 
HnlsuMM^ pabllo, a pri-rata ponoii may l^ul^n^a^Il an aotlon agaiaat. 

A private peinon may maintain an action agitinet a public nuisance if it is spec- 
ially injnrions to himself or his property. 
TbeHiniaKD^brisCase, 9 8aw., 441; Blanc r. Klnmpke, 29Cal., 156; Grigs- 
by tr. Clear Lake Water Co., 40 Cal., :t96. 
Hnlwuioe, when notto« before action to abat* neoesaarr. 

See Notice of naisauoe, when neoesitu'y. 
Nnlsanoe, irbo may ane to enjoin. 

One tenant in common of laud injared by a pahlic and private nuisance may sne 
to oT^oin the niiisanoo withont making his co-tenant a party to each snit 
either as comnlainant or defendant. 
Hw Mining [Mbns Case, 8 Saw., 696. 
Obstmotlon, right of appropiltitor to lemove. 

See Appropriator, right to remove obstruction. 
Obstmotlon, rig;ht of ilpaiian proprietor to place. In the stream. 

Set Biparian rights. 
Ovei^w of land, prescriptive tight. 

Sm Basement for flow of water. 
Owiier of ditch, pnbllo carrier. 

See Ditch-owners as carriers, dntioa of. 
Fartiee, proper in action for diversion. 

The several oppropriatota of the water of a stream have not that commnnity of 
interest iUat would qualify them to maidtain a Joint action ibrffaediyer' 
slonof the waterondfor a settlement of the varions rights of sach appio- 
priatoTR. 
Schultz B. Winter, 7 Nov., 130. 
Parties, n'ho necessary, in anlts concerning water rights. 

In an aotion to determine the relative rights of parties to the' use of the water of 
a stream, those persons above who have diverted water from said strpam 
and retnmed it nndiminished in quantity before it reaches the party 



3 injnred are not necessary parties to soch si 
8Nev, "" 



Smith D. Logan, 18 N 
Purtitlon of ivater. 

Water flowing In » ditch is not saseeptible of division, and where such property 
is beta by tenants in common, the only partition the courts can make is 
to order asale and a diBtrllintiuu of the proceeds. 
MiiQillivray u. Evans, 2? Cal., 92 ; Lorenz v. Jacobs, 59 Cal., 2«2. 
Partners, conveyance by one does not affect the interests of the other. 

One of two parties who appropriate water by means of a dilch can convey only 
his interest therein ; he can not by his conveyance ofl^ect the interest of 
the other in the water nor his right to the ose of the ditch for the flow of 
the water to which he is entitled. 
Henderson v. Nichols, 67 Cat., 158; 
Fercolatiiig tvater. 

Percolating w.ttar, or water passing through the soil in any manner other than 
in a well-defined channel, cannot be distinguished ftoto the estate itself, 
and the owner of the soil may use it as ne may desire, free from any 
usnfnictaary rights of others. 
Hanson V. McCne, 42 Cal., 3U3; Huston p. Leach, 1)3 Col., 2fi3; Crosse. Eitis, 
HO Cal., 217; Mosier v. Caldwell, 7 Nev., 363; Strait v. Brown, 16 Nev.. 
317. 
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Faroolatdiig watar. 

Wben it does not appear that a spHn;; >h fed by any defined flowing Btreani, it 
must bepreaomed that it iBfinrmedbyuie<ndinaTypercolatiouBor«rater 
in tbo soil. 
Hansua e. litoCne, 43 CaL, :ki3. 
Foraonal property, irben water becomes. 

Water, when collected in reaervoirsor pipes, and thus separated from bhe original 
source of supply, is personal property, and is as mnoh the sabjeot of sale 
as ordinaiy goods and merchandise. 
Heyoeman v. Blake, l!l Cal., &79. 
Plao« of oae. 

The ri)cht to water acquired by prior appropriation is not in any way depeodeut 
npon the foow of its application to the benefloial use demgned or to the 
particular use to which it was flrat applied. 
Atchison V. Peterson, 20 Wall., 507 ; Maeris p. BickneU, 7 Cal., 361 ; MoDonald 
e.B.E, & A.W.& Mg. Co., 13 Cal., 820; Davis i-. Gale. 3d Cal., 2G; 
Cofflu V. JLeft Band Ditch Co., 6 Colo., 443 ; Thomas v. Gnirand, 6 Colo., 
630; Woolman v.Oan^ger, 1 Hont., 935. 
Point of dlTeraloiL 

One entitled to divert a qnantity of water from a stream may take the same at 
any point on the stream, and may ohanse the point of diTersion if the 
rigttte of others be not iiynrioosly atTected by the change. 
Kidd v. Iiaird, 15 Cal., 101; BQtt« Table Me. Co. D.Morgan, 19 Cal., 60<J; 
JankauH v. Bergin, G7 Cal., 267 ; Sieber v. F^ink, 7 Colo., 146 ; Hobnrt c. 
WiotB, 15 Nov., 419. 
One entitled to divert a quauttty of water from a stieam can not change the 
point of diversion, if by sach change the rights of olhrr apiiropriators be 
Injurioasly afiected. 
Bntt« Table Mg. Co. «. Morgan, 19 Cal., t)09; Nevada Water Co. o. Powell, 34. 
Cal., 109 ; Columbia Mg. Co. v. Holter, 1 Mont., 296. 
One having acquired a right to divert water, whether by espress grant or by 
prescription, whetlier suoh right rests in the parole license or the pnv 
snmed consent of the proprietor, majr change the point of diversion at 
pleasure, if the rights of otiierH arenot iiijuriouHly affected by such change. 
The dilference as to the manner in which such a right was aoqaired re- 
lates to the mode of determining the existenoe and extent of the right, 
and not to the manner of its exercise and enjoyment. 
Kidd V. Laird, 16 Cal.,^61. 
Pollution of trater a nnlsance. 

See Muisance, poUntion of water. 
PoaseBflion anfflcient to maintain action for li^nry to land. 

The rigtitful posBessiou of land is suEBcient to enable one to maintain an action 
for an intermi>tion to that possession ot for auy injary to the property. 
Crandall v. Woods,8 Cat., 136; MoDonald c.B.S.A. A. W.& M.Co., 13Cal., 
220 ; Norris r. Glenn, 1 Idaho, 590 ; Simpson n. WllUams, 18 Nev., 432. 
Pcwers of irater oommlsslonera. 

See Water commissioners. 
Fractlca, distinct cauaeH of action. 

Au entry upon and oanter from a dam-site and dam in prooess of construction and 
a canal-site, and canal iu process of ooustrnctiou, and a diversion of the 
water claimed by means of the dam and canal, are two distinct oaasee 
of action, which can not be united in the same statement ot oauseof 
action in a complaint, hut should be separately stated. 
N. C. & 8. Canal Co. n. Kidd, 37 CaL, 282. 
Praotioe, local cnstoma must be proven. 

Conrta will not take judicial notice of local onstoms. One who alleges the ex- 
istence of a right to water appropriated nnder a local custom, suoh as is 
reoognized by the act of Jnlj 36, 1866, most prove Om extetenee of eaeli 
custom. 
Lewis B. MoClore, 8 Ore., 273. 
Prescription. 

A rfght to the use of water may be acquired b; an exclusive and uuintermpted 
enjoyment of the water in a particular way for a period corresponding 
to the time flxedby statute of limitations asa bar to an entry oq land. 
Crandall iJ.Woodfl,HCal., 136; Union Water Co. r. Crary,25Cal.,504: Amer- 
ican Co. v. Bradford, S7CaL, 360; LosAngeleev. Baldwin, 53 Cal., 469. 



IBBIOATION IN THE UNITED STATES. 



, a riparian owner or fonner appropriator, bnt whose 
lue and diTersion were objected to when the water became scaiee and tbe 
supply insufflclent for all, doe* not b; aaoh nse acqaire a prescriptive 
right to BDoh water. 
FetiE c. Citr of Log Angelaa.SS Cal.,73; Anaheim Water Co. v. Semi-Tropia 
WBtetCo,,M Cal.,l8o. 
No right by preaoriptlon con be aeqnired aa agalnatthe GoTemment. 

Union V SlM. Co. v. FerriB,2 Saw.,17G : Hathew e. Ferraa,45 Cal.,51; Og- 
bums.CoQDeT,46Cal.,346; WiUdoH s. lfcCne,4<; Cal.,656; Vanricklei. 
Haines, 7 Nev., 349. 
If one goes upon pabllo land of the United States and appropriates water foi a 
lawful parpoee, and is permitted to oontluue in its adverse eijjoymeDt and 
use (or more than ten years, soofa appropriation ripens into a title whicb 
caa not be dist orbed by one saoeeeaingto tberights of the United Btates. 
Tolman •. Casey, 15 Ore., &. 
One who has aoq)][t«d a presoriptive right to the nse of water as against a pro- 
prietor on a natural stream can not claim snob right against t^e same 
penon as to lands lying farther down the stream and afterwards acqniied 
mtm the Qoverament by him. 
Union M. &. M. Co. ti. Ferri8,2 Saw., 176. 
Pieaoilptlon, burden of proof.- 

Tbebnrden of proving an adveraenseof water tbr the statutory period, with tbe 
knowledge and aoanieeconoe of the person having the pnor right, is oaal 
npon the person alleging aooh adverse oae. 
' Union M. A. M. Co. e. Ferns, 3 Saw., 176 ; the Mining IWbriBCaBe,g8»w.,441; 
American Co. v. BradfoTd,37CaI.,360. 
Pr«aOTlptton, extant of right. 

The right ocqaired bv prescription is measaredby the right enjoyed ; it is always 
confined to Uie right as exercised for the full period of time prescribed by 
the Btatote. 
Boynton v. Longley, 19 Ner., 69. 
Pt«aoriptlon pleading*. 

One claiming a right to water by virtue of the adverse nse thereof for the statu- 
tory perii^ mnstaet up said right in his pleadings in order to entitle him 



tory period mnst set up said right in his pleadings in order to enf 
to euDmit testimony in sopport of snoh olwi. 
American Co. c. Bradtbrd,37 Cal.,380; Lnxv. Eaggin, 69 Cal.,255. 
Preaoriptloii, what neceaaaiy to eatabUah right by. 

One who claims a right to water by reason of on adverse nee for the statatoty 

period mnst show that such nse was open, peaceable, and nnintemptod, 

and under claim or color of right. 

Union M. &, M. Co. v. Dangbeig, SSaw., 450 ; the Mining Debris Case, 9 Saw., 

441 ; Qrigsby v. Clear Lake Water Co., 40 Cal., 396; Cave v. Crafts, 511 

Cal,, 135 ; Ledn v. Jim Yet Wa, 67 Cal., 34G ; Winter «. Wiutet, 8 Nev., 129. 

To establish a right by prescription or adverse use, the acts by which such right 

is sought to beestabliBued must operate as an iDTOsionof the rights of the 

party against whom it is set up. Tbe enjoymeut relied upon must be of 

snch a character as to afford ground for an action by the other party. 

Union U. and M, Co. p. Ferris, 2 Saw., 176; Origsby v. Clear Lake WaterCo., 

40 CaL, 396 : Anaheim Water Co. «. Semi-Tropic Water Co., 64 CaL, IK; 

Diok ». Bird, 14 Nov., 161 ; Dick «. Caldwell, 14 Nev., 167 j Boynton e. 

Clear Lake Water Co., 40 Col., 396. 

Pieaciiptloti right to overflow land. 

Sm Easement for overflow of water. 
Prior appropriation. 
See Appropriation. 
Private property may be talren for public use. 

8te Eminent domain. 
Prppeitj of Government in atream. 

The Qovemmeut, as proprietor of lauds through whioh a stream of water natn- 
rally flovrs, has the same property right in the stieaw that any otbsr 
owner of land has, be it usufmotnory otherwise. 
Union M. and M. Co. v. Ferris, 2 !4aw., 176 ; The Mining Debris Cose, 9 Saw., 
441 ; Lnx v. Hoggin, 69Cal., 355 ; Vonsiokle «. Haines, 7 Nev., 349. 
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Proteotloi) of iMnd agaloat Btream, right o£ 

•SM Uipaiian pioprietor. 
Public land, •asemcnt on. 

Land claimed by a pn-emptor remains pnblio Uad nntil h« proves ap and pays 
for it. Land upon irbiah pre-emption Alingia plaoedaAer the pasBageof 
the acts of July '2S, 1866, and Jal; 9, 1H70, may at an; time before proof 
and payment be sabjeoled to tbe right of waj for a ditoh or reservoir 
nnder the provisiunB of said acta. 
Farley r. SpriOR Valley M. and I. Co., 56 Cal., 143. 
Sm 8tatDt«8, act Jul; 39, lb66. 
PnbMo landa, il^ta acqnlred by poaaMalou. 

Ste Hitters and agrianltnriBtf, folative righta, Riparian righta. 
Fnbllo land, righta of a«ttlara on. 

Atractoftfae pablio domain upon which one has aettled with the intention of 
aoqniting title theroto nnder the pre-emption law remains poblie land 
anbieot to dimotition bf the proper authorities aatil snoh settler tiae 
— ^-'-d his right by showing compliance with the reqniremeuts of said 
payment of the pnrohase prioe. 
insuiev. nbitney.g Wall., 187; Yosuuite Valley Case, 1& Wall., 77; Hot- 
ton o. Frisbie, 37 Cal., 475; Western Pao. B. B. Co. e. Terls&Kerr, 41 
Ca1„ 489. 
Oooupation and improveraentofpnblic land wlthaviewto pre-emption confers 
an inchoate right that may be protected by the conrts against the claims 
of other perHons who have not an eqnal or saperior right. Bnch a settler 
however, aoqaices no vested right nntil the pnrohaee money has been 
paid and a receipt leaned. 
Frisbie v. Whitney, 9 Wall., 187. 
Pnrchaaer of land presnmed to have notioe of miter righta. 

One who boys land is presnmed to bay with notioe of the water rights in nse on 
the pTeinixeB. 
Coffman r. Bobbins, B Ore., 378. 
Real property, water In a natoral atream fa. 

Altbongh an appropriator may l>e entitled to the Sow of the water nndiminisbed 
at the head of bis ditch, yet the water in the ntroam is not his personal 
property hat a part of the realty, and he oan not maintain an aotioo for 
Che valne of the water, as for personal property sold and delivered, 
against one who hae wrongfnlly diverted the waters of aald stream. 
7 Parks C. & M. Co. v. Hoyt, 57 Cal., «. 
Real property, water ditobea and righta ue. 

See Water ditches are real property. 
Roaaonable nae of w-ater. 

Sea Biparian rights, reasonable nse. 
Relation. 

Sae Appropriation, relation. 
Reserrolra, natural depreaaloiw. 

One may utilize as a reservoir for storing water a natural depression on the pnblic 
land which inoladea the bed of a stream, but hemnst see to it that no 
le^al right of priorappropriatorsorotherpersons is in anyway interfered 
witb by his acts. 
Larimer County R. Co, v. People «x rel. , 8 Colo. , 614. 
Right of iray, otumge of direoUon of ditch. 

One who has acquired the right to go upon a tract of land and constmot a ditoh 
across the same may change the coarse of saoh ditehfrom the line origin- 
ally surveyed, and if such diversion worked no actual lt\]nryto the owner 
of the land, he wllloot be liable for even nominal damages. 
Conger d. Weaver, 6 Cal., US. 
Right of way, conveyance o£ 

A deed which conveys the risht of way for ao existing ditoh la in e&bot a ooa- 
veyanoe of the ditoh itself. 
Bend v. Spioer, 87 CaL, 57. 
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Rlcbt of way Uuon^ dty . 

A manioipal corporation nhich acoeptsttie dedication of stiects across whioh a 
ditch lias been previously located nod light of way therefor aoqnired, 
takes the Mme sabjectto the prior rightti <m the owners of thediUsn ; and 



wheu the necessities of tbe public reiniire that saoh ditch be bridged at 
th« street cnwsings, it is the doty of the city, and not of the owner of 
the ditch, to couHtnict SQch bridges. 
DeDTer«. Hnllen, 7 Colo., 345. 
KSht of war under act of July 26, 1S66. 

Underactof Confess of Jul; 26, 1866, oii« bos a right to oonstraot a ditch ocroM 
tbe public lands of tbe United States, xubject only to tbe liability of 
paying for any damage to tbepogseisionaf a settler on tbe land. 
Hobart v. Ford, 6 Nev., 77 ; Bboemaker v. Hatch, 13 NeT., 361. 
Hipadao omior, boundary line of land. 

Where a naTisable stream bos been meandered in making the public surreya the 
laeaaoec liue is run for the purpose of marking tbe sinnosities of the 
Btreom rather than tbo bonndanes of the tract of land bordering on 
each stieams, the stream itself and not the meander line as actnally ran 
on tbe groand is tbe true IninDdary of traote bordering on such streams. 
Bailrood CompaDyc. Sohnrmier, 7 Wall., 273 ; Minto v. Delauey, 7 WaU., 337; 
Hoore V. Willamette Transportation Co., 7 Ore., SS!). 
Fipnrian propiietors. 

Tbe seotioD of tbe civil code of California which provide* "the rights of riparian 
proprietore are not affected by the provisions of this title" declare*, in 
effect, that those appropriating water nuder the previoos seotiona etaall 
not acquire tbe right to deprive of the How of the stream those who abolI 
have obtained from tbe State a title to, or right of possession in, riparian 
lands before proceedings leading to appropriation were taken. 
Lnx v. Hoggin, 69 Cal., 256. 
The common law doctrine of riparian rights is nnsnited to the condition of tbe 
State of Nevada. 
Reno Smelting M. & B. e. Stevenson, (Nev.) Lawore' Beps. (18Kt), IV, 60. 
Riparian proprietors, lease, estoppel. 

An upper riparian proprietor, who enters into an agreement with a lower pro- 
prietor, whereby tbe lattor grants for a certain term tbe right to the nse 
of the waters of the adjoining stream for domestic pnrposes and irriga- 
tion is not, npon the expiration of the i^reemont, thereby estopped £rom 
asserting bid rights as a riparian proprietor to the nse of the waters of 
snch stream. 
Swift V. Goodrich, 70 C«l., 103. 
Riparian proprietors, rigbta aa against apprc^niatoiB of vivter. 

An appropriation of water on public lands of the United States, made after tbe 
act of July S6, 13(i(>, did not give the appropriator an; right as against a 
riparian owner nuder a grant from the United States made prior to said 

LoiB. ilaggia,69Cal.,25.'i; Vanstckle e. Haines, 7 Nev., S49. 
Riparian proprietor, right to pioteot his land from Injniy by a tra a ai. 

A riparian proprietor lias aright toprotect hialand ftom a tbieateued chooge in 
the chaniiet of an adjoining stream and to erect works to prevent the old 
course of the etream from being altered. 
Barnes r. Marshall, 68 Cal., 569. 
5ce Waste. 
Riparian rights, diTlshm of water by parol agreement. 

Where the wat«r of astream which passes through the lands of different persons 

has been divided by them b; parol agreement, and each parly has eon- 

stmcted ditches, and has received, oared for, and enjoyed his portion of 

said waters for years, such parol agreement should lie upheld m eiinity. 

Coffman v. Bobbins, B Ore., 276. 

Jt^ailan rights, extent o£ 

Theowner of laud through or along which a natural stream flows has a right to 
thereasonabJe use of the water of such stream during Its passage, bat has 
no right in the omyu of the water. 
Union M.& H. Co. v. Dangberg. 2 Saw., 450,':Edd7C. Simpson, 3 Cal., 349; 
CrsndaUf. Woods.SCol., 136: Kidde. Laird, 15 €^161; Hole v. He- 
Lea, 63 Cal., 576 ; Pope v. Kinman. 54 Cal., 3 ; Lux v, Hamtin, 68 Cal., 
S55; Weiss V. Oregon Iron & Steel Co., I30ie., 496. 
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lUpulsn lights, extent crf^-Contiuaed. 

Everjr proprietor at land tbiODKli wbioh ftowi a Btrekm of water has a right to 
the nae of the water flowing in ita natural cliaiiDel withoat dlmanition 
or obatmctton, except m> fikr aa upper riparian owners may nee said water 
for doowetlo uae, atook, and reasonable Irrlfiatian. 
Taylor v. Welob, 6 Ore., 19d ; Hnd«aL v. Long, 8 Ore., 344; Coffman v. Rob- 
bing 8 Ore., 278 sBhirely v. Hame, 10 Ore., 7S. 

The owner of land on a water-eonne haa a right to tbe Tna flow of the water to bis 
Iwid without obatmotion, and an owner above in protecting hie land 
from l^Jary can not cat oft the water, of the atream by a dam. 
BliwD. Jabnion,76 Cal., 697. 

When a natnial atream of water flow* throngb lande belongJog to different per- 
sona, aaoh oaoally hat tbe right to e^Joy it for tbe ordinary purposes of 
Ufa; tbe right to drink it, to aseit f^onlinary pnrposea, and to water 
animaU. Any snrplas after tbeae pnrposea are snpplled may be.nsed for 
irrigation, and sbonld be equitably divided between tbe aereral propric- 

ebook V.' Colohan, 13 Ore., 339. 
Rlpaiian ligbta, ezt«nt of, neoeaaltleB. 

A riparian proprietor is entitled to take from the atream as mooh water as ia nec- 
essary for watering his cattle and fbr domestic uses, even thongh snch 
necessities may oonsnine all the waters of the atrjam. 
UntonH. &H.Co., 3Saw., 450 ; Ferrea v. Knlpe, 38 Cal., 340; Hale r. Mo - 
Lea, 53 Cal., 578 ; Lux e. Haggin, 69 Cal.. 356. 
Riparian tlghta, equitable title ocuifbra. 

One who has entered and paid for his land under the pre-emption law aud ban r»- 
ceived aoertificate of parchaae, oTone irbo baa entered land nuder the 
bOBiestead act and has continaed to raside tliereon, bas tbe equitable 
title to snob land, and is entitled to riparian rights. 
Union M. A U. Co. e. Ferris, 3 Saw., 176. 
Riparian tichta, QoTamment aa owner. 

Tbe QovBmment, as proprietor of tbe land throagh which a stream flows, has the 
same properly and Tight in tbe stream that any other proprietor would 

Union H. & M. Co. v. Ferris, 3 Saw., 176. 
Ripailan righta, granteea of Ooronmant. 

The grantee or patentee of tbe Oovemment acquires common-law rights in the 
waters Sowing throngb the land granted, except when snob rights are 

Lax V Raggi'n, 69 CaL, S&5; Vansickle v Haines, 7 Nov., 349. 
A atrcMn of running water is part and parcel of the land through w1 
inseparably annexed to tbe aoil^ and tbe nse of it as an in< 



oil passes to the patentee of the land, 
n Bt & M. Co. 0. Fer 



hich it flows 
incident of tbe 



Union KL &. H. Co. c. Ferris, 2 Saw., 
JUpatian rights. Irrigation. 

A riparian proprietor may take wat«r from the stream and may make reaaonable 
uae of it forparposea of irrigation. 
Union M. A. H. Co. v. Ferrii, 3 Saw., 176 ; Ellis e. Tone, 58 Cal., 269; Anaheim 
W. Co. t. Semi-TropioW. Co., 64Cal„ 185: Lux r. Haggin, 69 Cal., »5; 
Swift r. Goodrich, 70 Csl., 103 ; Coffman v. Bobbins, 6 Ore., B78. 
A riparian proprietor is not entitled to divert and nse alt tlie water of a stream 
for tbe purpose of irrigation witbont reeard to the wants and necessities 
of other riparian proprietors, altbonKb the amount so divBri«d and nsed 
was no more than neccBHary for tbe irrigation of his lands. 
Union H. & H. Co. v. Ferris, 3 Saw., 176; Hale v. HeLea, 53 Cal., 578 ; Eliis 
V. Tone, 68 CaL, 389 ; Lamed v. Tangeman, 65 Csl., 334 : Oonid v. Staf- 
ford, 77 CaL. 66. 
Ripailan tights, obstmotlOD of stream. 

While ariparian owner to whom the water first comes In its flow has a right to 
nse it for domestic porposes and foe watering cattle, be has not the rirbt 
to BO obstruct the stream as to prevent tbe water running snbstantiMly 
as in a state of natore it was aconatomed to run. 
Ferrea c. Kalpe, 28 Cal., 341 ; Lobdell v. Simpson, S Hev., 274. 
138 A L— AP VOL IV 23 
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Riparian rifhta, poiaeaaiop oonfan. 

On* irfao ■ppropriate* poblio l>Dd acqnirm a right t« the a«« of water flowing 
tbrongti it, and thii ligbl is good a» agkliirt everr on«, except the Qov- 
emneiit nnd thoM who may have acsqaired prior rights tlutTeta. 
CrandaU r. Woods, 8 CaL, 136 ; Leigh Co. v. Independent Ditoh Co., 8 C«I., 
3S3 ; Hiuton r. Byhee (Ok.), SawyeiB Bep., 1689, II, 568. 

Riparian rights, poaa««alon of iuwiu-r«T«d laoda. 

A. mere poesewor of ansorTeysd pnbllo land haa oo rlpkrian rights. 
Covington e. Booker, 5 Ner., 28t ; Lake v ToUes, H 17«v., SciS. 

Riparian rigbta, raaaonabla naa. 

A leaaenabte tite of the waten of a atream by a riparian proprietor may be de- 
fined as any use that does not work aotaal, material, and substantial 
danuwe to the eommon right which each proprietor has, as limited and 
qaalified by the precisely equal right of eTiery other proprietor. 
Union M. &, U. Co. v. Dangberg, S Saw., 450 ; Las e. Haggiu, 69 CaL, S55. 

Bale of vratvr, affaot on prior right to Ita na?, 

One who has built a mill on a stream thereby appropriates the watet-jiower *t 
thttt point, and does not by the oonreyance of the water at apointaboTe 
bis mill lose his prior right over one who has claimed the water below 
the mill for mioing porpoaes. 
McDonald v. Askew. & Cal.. 300. 
BpringB. 

Ths owner of a head spriiiK is not Jastified in exbanstlng it, for purposes of irri- 
gation, to the injury of owners l<^wer down on the main ohaQnel of the 
of the stream. 
Hemiug v. Davis, 37 Tes., 183. 

Btatntaa,aot of July 36, 1866. 

The doctrine of right by prior appropriation was recognlEed by the act of Con- 
gress of Julv 26, 1H66. 
Atchison r. Peterson, ^ Wall., COT; Basey r. Gallagher, SO Wall., 670; Union 
M. & M. Co. V. Ferris, 2 Saw., 17ii: Cave v. CtafW, 53 Cal., 135; Osgood 
V. El Dorado W. & M. Co., 56 Cal.. 571. 

The act of July 26, 1666, confirmed rights already heid'nnder the local cnstoms, 
laws, and decisions of the courts ; it did not introdnce any new syBt«ui 
or any new or different policy on the part of the Quvernment ; it reooe- 
nized, aanctionpd, protecl«d, and oonfiraed the syalem already estab- 
liahed and provided for its continuance. 
Jennison v. Kirk, 98 U. &.. 453 ; Broder v. Natoma Water Co., 101 U. S., ^4 ; 
TitcombtT. Kirk, 51 Cal., 388; Jones c. Adams, 19 Nov., ;». 

The act of Jnly 26, 1866, conferred upon parties desiring to divert water from a 
natural stream the right to construct across the ^nblio laods ditches for 
that purpose, snbject only to the liability of paying for any damages to 
the possession of a settler on such lauds. 
Hobart r. Ford, 6 Nev., 77 ; Shoemaker v. Hatch, 13 Nev., 261. 

It is not necessary, in order that a right may'be entitled to protection nndecseo- 
tion9of theactof July 26, 1866* Uiat there ahonld be a union of th« 
tbree conditions therein mentioned; that is, that said right sbonld be 
recognized by the looal customs, lavs, and decisions of the ooarts. 
Baaey v. Gallagher, '20 Wall., 670; Barnes t-. Sabron, 10 Nev., 217. 

The act of Jnly 26, 1866, does not aflect the rights of one who had acquired a 
right to land and water flowing aeross it prior to the passage of said 

Union M. A, M. Co. i: Ferris, 2 Saw., 176; Union M. A.U. Co. v. Dangberg, 
a Saw., 450 ; Lni v. Haggin, 69 Cal., 255. 
The act of Congress of July 26, 1866, was adopted simply to protect those who 
■ were at the time diverting water from its natural channels on the public 
lands and no diversion had been previously aiithoriied, 
Vansickle «. Haines. 7 Nev., 249. 
One has a right under the act of Congress (July 96, 1866) to go npon Govern- 
ment laud and divert tlie waters of a natnral stream, and to the ezt«nt 
of his appTopriation he ooqnirea a vested right therein, and whoever 
afterwards purchases above or below hint takes snhjeot to-snch prior ap- 
pmpriation. * 

Kaler v. Campbell, 13 Ore., 59C. 
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Statata*~a«naral StatntM Colondo, Motion 1718. 

Tbat portion of section 171B, 0«n«r*l Statatea of Colorado, which limits the 
amount of compensktion to be paid to the owner of » ditoh by one wbo 
desires to enlarge or nae the tame, ander the pioTieions of said litn, to 
a rsMonable proportion of the cost of constraotion of said ditch, is an- 
eonetitattunal. The compensation for taking or damsgiug private prop- 
ert-y against ttke ownei*! consent mnst be ascerlaiued by a jury or board 
of commissioners. 
Tripp V. Overooker, 7 Colo., 72. 

StatntvB, act of March 3, 1869, ITevada. 

The statate of March 3, 1869, merely provides for a right of entry «n the laitd of 
another fbc the purpose of snrTcjing for a ditch or flame and the man- 
ner in which such lands may be condemneil, and does not confer any 
right of priority npon one complying with its provisions- 
Barnes V. Rabron, ID Sev., iU. 

The colinlKation law of Texas and the statates of the State recognise the right 
to use water for irrigation pnipose*. 
Tolle ti. Corretb, 31 Tex., 368. 



Babterraaeoua atraams. 

See Underground atceams. 
Teiumta In common, approprlatora ars. 

Sm Approprtators, tenants in common. 
TreapaaaBT, appropilatioa by. 

See Water right, when an appurtenance. 
Undtrgrotmd atreama. 

The rules of law which goTem the ase of streams flowing Qpon the snrfitce of 
the earth are equally applicable to nndergronud currents of water flow- 
ing in defined channels. 
Banson v. UcCne, 42 CaL, ;!03-, CroM «. Kitts, S9 Cal., 317 ; Keeney v. Ca- 
riUo, 2 N. M., 480 i Strait v. Brown, 16 Hev., 317 ; Taylor v. Welch, 6 
Ore., 198; Sbively ii. Hame, 10 Ore., 7A. 

Uav, boneficlal, la teat of appropriation. 
Bee Appropriation, 

Uae, by riparian proprietor. 

5m Bipartan rights, extent of. 
Um of water lor atteet aptinkllnf ta vaa for Irrigation. 

A contract by which it isBgTeedt«fnniish watertotheinhabitantaof acity "for 
domestic pnrposes " does not inclnde water for irrigation. Water used 
for sprinkling streets is water nacd fbc the purposes of irrigation. 
Los Angeles Water Co. v. Loe Angeles City, ^ Cal., 176. 



rensnfraetaary. Riparian 

figuia, exMiub vt. 

Waste. 

A person having the right to the ezolnsive use of the water flowing throngh a 
ditch constrncted acro«e the land at anv point, where he may desire to 
tnm it for irrigating purposes daring tne spring and summer months, 
has the preference daring the season when he requires the water for 
irrigation, bat behosio right to waste it at any time, at other times the 
owset of the ditch has the fall right to use it. 
Huston V. Byhee (Ore.), Lawyer's Sep. (188U), U, 668. 
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^tTater oominlaaioDers, extant of nthoiity. 

A bokfd of irater osmminloiieiH, andM tbo sot of Califiimia of May 15, 18H, has 
no ADthoritf to enter upon B private water-oonne and to distarb tbe 
owners tbenof la ita nM and ei^o^uieilt. 
Charnock r. Rose, 70 Cal., 1>4. 
^ W«t«r oonunlaaloiwra' aotloiM may ba iwUnrmA by tlia eonita. 

It ia the dnt; of the board of water commlMl oners, npon petition, to locate and 
lay ont a propoaed water ditch, and when it ts cotutracted to appurtion 
the water among tbdea intereflt«d BGcordiDg to their respective interests ; 
bat tbe action of the board in making buoE apportionment is anbjaot to 
Qsview by tbeoonrte. 
Daley e. Cox. 48 Cal., 127. 
^Vater oompanlea, righta and privllacaa of. 

Corporations or)[anized to famiah tbe inhabitants of a city with pare, &eah 
"■>"■ ^•'•- companies organized to fnrnishns to the inhabitants of a 



Heyneman r. BUke, 19 Cal., 679 ; Price b. Biverside L. & I. Co., 56 Cal., 431. 
Vator ooniae daSned. 

To oonstltnte a water-conrae there mast be bed, banks, ttai water ; tbe water 
mnstmaally flow in a certain direction and by a regular channel; tbe 
water need not flow oontlnnally, but the stream must have a well-de- 
fined and tobstantial existence. 
Barnes f. Sabron, 10 Sev., 217. 
^ratar-oonxae, natural, naod to oony tvatar Bcquirod by appropiiatton. 

- One who avails himspll' of a natural water-course to condnot water he has appro- 
priated to the place where hedealgnstouseit does not abandon the water 
tbns turned into the natural stream, and may divert the same qi^antity 
attbe place hedesires to use it. 
Hoffman V. Stone, 7 Cal., 46; BntteCanal &.D!ti!hCo. e. YaaKhn, 11 Cal., 
143; Davis n. Oale, 3-2 Cal., 36; £IUs v. Tone, 58 Cal., 2tJ9; Schnlz v. 
Sweeny, 19Nev.,359. 
Watar-oonraa, natnnl, tiaad to oonvay watvr. 

One who has brought water &am a distance and emptied it into a natural stream 
with the intention of taking it ont again may not so reclaim It as to 
diminish the gnantity to which a prior looator or appropriator was en- 
titled. 
Bntte Canal &. Ditch Co. c. Vaughn, II Cal., 143 ; Burnett ti. Whiteaides, 15 
Cal., 35; Wilcox v. Hauuh, 64 Cal., 461. 
Watar-courae, natuial, na«d to oonvay water, burden of proof. 

Upon one who turns water into a natural water-coarse for tbe purpose of convey- 
ing it to the place whure it is to be used and there divartuiK U from said 
stream Is cast tbe burden of showing tbat he has not taken &om tbe 
stream more water than he tnmed into it. 
Bntte C. & D. Co. e. Vaughn, U Cal., 143; Wilcox v. Hauwb, 64 Cal., 461. 
TRTHtai dltcbea ara raal property. 

A water ditch and the water right appurtenant thereto ate real property. 

Hill t). Newman, 5Cal.,445; Lower EingsD. Co, c. Loner Kings R. •& F.C. 
Co., 60 Cal., 408; Dodge v. Marten, 7 Ore., 456. 
Whether ditch property in th» mioBral regions of ihis State, although conceded 
to bo njal estate, is to be regarded by courts of equity with the same 
measuie of favor that is beetowed by tbem upon laud held and cherished 
for itself, and whether such courts will interfere by way of li^unction to 
protect ditch propertf , admits of at least serious donbt. 
Clark V. Willett, 35 Cal., 534. 
Watar ditch, when public property. 

An irrigating ditch, constructed, repaired, and controlled by two or more persons 
does not cease to be private property because they have not accurately 
defined tbeir respective rights therein, or because they have seleeted 
some one to distribute the water among those interest«d therein. Such 
ditch is not snlijeot to tbe control of the board of water commissioners 
for tbe district in which It is situated. * 

Cate r. Sanford, 54 Cal., S4. 
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A.. OIOEBT OF LEGAL, DECISIONS. 



Vfwt^z, peraonal propaity. 

Ste Penou»t property. 
^iVHter lisht, oo-aztanalv* with Utah. 

S»^ Appiopri •tor's right oo-extensivo with hia ditch. 
'V7atar ilgbt, doed ot, doas not oonvty tulU-alt*. 

A deed oonvejing the right to the uee of ttte wfttor of a river betireen certain 
pointa does hoc convey the land of a mill-alte on the river. 
BobmioD V, Imperial 8. ilg. Co., 5 Nov., 44. 
llVater rifht, truufvr of. 

An executed ooDtraot which paased tbe eqnitabletitletoa ditch to wbioha water 



. „ . B claimant. 

Oitmanf. Dixon, 13 Cal., 33. 
The right to water aoqaiied by «tpropriation ia a apeoiee of realty, and reqaliM 
fbr ita transfer theaame form and solemnity as ia required for the convey- 
Biice of any other real estate. 
Barkleye. Tieleke, 2 Moat., 59 ; Smith n. O'Hara, 43 Cal.,.371. 
Eight to water aoqaired by appropriation may be tranafened like otlier prop- 
McDonald e. B. B. & A. W. & M. Co., 13 Cal., 220 ; Union Water Co. v. Crary 
25 Cal,, 504; Daltone. Bowker,8 Nev., 190. 
The right to the nae of a water-coursein the pablicmineraUandt, and the right to 
divert and nae the water taken therefrom acquired by appropriation, may 
be held, granted, abandoned, or lost by the same meanaas a right of the 

.1 . — i„.„i [J of Iftodato which n private title e.— ■'" 

Cal. --■ 
"Watei light, ^ffben an appnitsnanoe. 

A right which secnree to the owner of a tract of land water for irrigating or 
other pnrpoaei neuewary to the beneficial enjoyment of the land becomes 
appnrtenant to said land and paaaea by a conveyance thereof. 
Cavec. Crafts, 53 Cal., 135; Farmerf. Ukiah Water Co., 5« Cal., 11 ; Stan- 
dart V. Bonfad Valley Water Co., 77 Cal., 399. 
If the right to nae the water were acquired by appropriation for tlte purpose 
of operating a mill on the stream, sach right would paaa by the transfer 
of said mill property to a vendee. 
McDonald o. B. B. & A. W. & H. Co., 13 Cal., 220. 
The water supply of a mill will ordinarily paas with a conveyance of tlie mill, but 
iu order to do so it mnet belong to the mill, mnst be the property of the 
owner thereat 
Olnocchio e. Amador C. & M. Co., 67 Cal., 493. 
The pniohaae by a mining company of a water ditch and rights appertaining 
thereto doea not neceaaarily conatitnte said ditch aud water rights ap- 
purteuancea of the mining claim. Upon one t^ho asserts that a ditch and 
water rights are appurtenant to a mining claim ia cast the burden of 

£ roving that xnch la the fact, 
;«. Falk,47Cal.,453. 
The right to water appropriated to irrigate a certain tract of land by one who had 
no title to said land, but was a mere treapaaaer, doea not become appur- 
tenant to the land, and does not pasatoa purchaserftom the owner of the 
land. 
Smith V. Logan, 18 Kev., 149. 
To entitle one to recover iu an action in ejectment he mnst show that he is en- 
titled to poweaaion of the premiaea; but he is not required to show that 
he is entitled to the enjoyment of a atream of water running through the 
premisea or that he waa damaged by the diversion of it. 
Dilley e. Sherman, 2 Nev., 67. 
When a canal or aqnednct has been constructed in two separate parts by different 
contractors at different timea, the two sections being fed in part fcota dif- 
ferent aourcea, and the Supreme Court of the United States lias decided 



that the two aeotious constitute separate and distinct woi^ th 
, ... _ .. _.r . ---Bother 



e must beheld not an appurtenance of the 
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358 IRRIGATION IN THE UNITED STATES. 

^Vater TlshtB aoqnlred nadw Uoeiue to nae. 

One who tftken poBvenion of water noder a verbal lieeoM tc 



^Vater rights ura nal propotty. 

The right to niDiimg water may exist withont priTate owneraLip of tbe Roil opon 
the grODnd of prior approprialioa. Tfle right lo water muHt lie treftt«il 
as a rJEhl ranning with the land and aa a corporpal privilege bestowed 
upon tTie occupier or apprrfpriatoc of the mil, aail as snch it has none of 
the cbaracteristlcaof mere personalitT. 
EUt V. Newman, 5 Cal., 445. 
Wat«r, nse of, by thoM cntltlad nuij ba rognlatad by b cooit of oqulty. 

!t ia within the power and anthoiity of a court of eqnity to a-icertain and deter- 
mine tbe extent of (he righte of property in water, flowing in a natural 
water-coarse, aeqnired by persons who holdand are entitled to them, and 
to reg>alate between or among them the nse in the flow of the wtiter in 
aooha way as to maJDtalneqnaUtyof riKhta In tbeeojoymeUtofthecom 
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INDEX. 



Altitodea, kud their relatioua to irrigation— 

, California, of 34 

CoMt RaDg« table landB 9 

" lyamaca Monutalns, of Vm 



iaKt 



Dayton ^ 43 

Foot-Hilla, Lower.. 13 

FresDO CouDty, in 12 

Harnej Peak, Dakota 79 

Kern Connty.of 12 

Monnt Whitney 9 

Nevada, State of 75 

Plaioe re^oD, of 4 

Plateau TegiOB, nortbeni Aiisona 7 

RaiD-faU.beltof 30 

San Jacinto Monatain, of 89,30 

Saa Lois Valley, of 60 

Tulare County, of. 13 

Valleys, Caliibrnia, of 14 

Walla WaUa,»t 4.! 

ArtMlan welts, relatiDK to 20,25, 26,27,28, 29, 43, 48, 50,69, 5>^, 90, 92, 93, 96,11X1 

101, lOU, 104, 109, 301 

Albert Howard, Colorado, the 88 

Basins of 27 

Belt of 13,85 

BilliDgB,at 90 

Boring for, Grafton, Dak 93 

for, Yankton Dak 93 

cost o( 25 

In India aod oUier conntrles .'. 90 

Boi^S City, Idaho, at 100 

' Box Elder County, in 53 

California, in 102 

City of Mexico, at 283 

Colorado, in 104 

-Dakotaa, of the 92,93,94,95 

DaviH County, of , 67 ' 

Denver Basin, in . 104 

Dodge City, at 82,143,144 

■ Eooaomic valne-of 39,90 

Estimate, an anthoritative 96 

Flowing, in California 102 

Flowing, at Tombstone, Ariz 92 

Fresno CouDty, of .,,. 11 

Garden City, at eti, 143,144 

■ Groups of .... ........ 25 

•-Groups of, succesafbl, Di^ota 93 

-Zoology of.... 93,95 

Helena, Mont., at 109 

Kansas, in .... ... 97 

Kern County, CaL, in U 

Laramie Plains, on „,. 105 

Leon, Mexico, at 99 

Lm Angeles, at 20 

359 
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Arlesian nella.iHUtiogto — Contioaed. 

■.Limit&tlousof imgatios, by J. W. PoweU 105,101 

-Lift of, inweetern Tesaa 98,99 

Hillard County 53 

Miles City, Hont., at 100 

Nebraska, of 96 

Nevada, of .'..-75, 101, 102 

NortbwMt, of the 100 

Oxford, Idaho, at lOO 

Pasco, Wash " 100 

Reasons for inqniry into 106 

Bosljii, at 100 

Ban BemanliuD Basin. of.. 27 

SanOabnel County, Cal 301 

Santa ClsraConnty, in 301 

San Diego Coanty. in 107 

San JoaqniD, of 14 

San Lnis Valley, of 60 

Salt Lake Valley, of 56,106 

Staked Plains region, on 91,96,99 

Table of elevatinii, depth, and pressnre 94 

Table of obserralion by geologists 97 

Tnlare County, average flow from 11,53 

Use of 105 

Utah, in 48,100,101 

Warm Spriiijja, Oregon lOO 

Wyoming, in 105 

B. 
BMins — rivet, and irrigation — 

Carson 146, HB 

Colnmhia River *l,44 

Denver, artesian , 104 

Drainage of 13,114 

Drainage of, in Oregon i 44,49 

Hydrogiaphio 6,40 

Klamath, of 8,44 

Hojave, of 8 

Murray River drainage 29S 

Einoon 104 

Rio Pecos oatehment ,. ., ,. 149 

San Bernardino ST, 104 

San Fernando 30,25,102 

San Gabriel .'. 24,25 

Southern California, of 24 

Total area of 114 

Trackee , 146, 14B 

Washoe 145 

White Sand HiUs , 99 

Yellowstone , ,,.. 40 

C. 
Canals and IrrigatioD, names of— 

Anderson, the 135 

Arizona, the 304 

Beardsley, the 122 

Big Thompson, the 305 

Bnena Vista, the ...... -- 125 

Cache La Pondre, the 69 

Callowav, the 122,303 

Chowohilla, the 305,315 

Crocker, the 83 

Dixon, the '. 124 

Dodge City, Kans., at 145,304 

Eureka, Kans., at ^ 303 

Farmers', the 125 

Frazer, the 126 

Fresno (76), the 303,304 



INDEX. 3bl 

Fkge. 
CAiiiilB and irrigation, namai of— Con tinned. 

Gates, the 125 

Gila River, on the 61 

Goose Lake, the 193 

Grand Biver, the 143 

Grand VaUey, the : 67 

Great BeaiBivar, the 50 

Great Eastern, the _ 304 

Harlej, the 126 

Ibrahnniek, the 331, M3 

James, the 196 

James and Dixon, the — .". 123 

Joice, the 1S4 

Kern liland, the.. 121,184.185 

Kern Coanty, system of 127 

Larimer and Weld, the 304.305 

List of- . 

MoCord, th __ _._ 

Moaoham, the 126 

Miles of, iu Welmr, UUb, Cache, and Salt Lake Connties 49 

Nahran,the ; 323 

North Fondre. the 304 ■ 

North Poadre Land aud Canal Company's, the 142 

Northern, the 149 

Old South Fork, the 124 

Pioneer, the 123 

Perennial, the , 322 

Plnnkett, the 126 

Bailroad, the : 123 

R^nmtiofKern 127 

Hio Grande, on 66 

Biveraide Works , 29 

Salt Biver Valley, in 61 

San JoaqninandKing'BBiTer, In 304,305 

Sonth Dodge, at 144 

Sonthem, the 149 

Sonth Fork, the 28 

Sonth Platte, the 303,304 

Statietioe of Indian works 327 

Stine, the 124,125 

Tabulated statement 64 

Upper and Loner Qangea, of SiW 

Union Colony, the 68,69 

Western, the .......... . 323 

Wible, the 123 

Wilson, the 126 

Crops an dOT irrigation — 

Alfalfa or Lnoam. .19, 39, 41, 43.61,65,58, 60. 61, 62, 71, 77, 102, 181, 133, 315, 316, 333 

Barley 34,39,41,43,58,60,62,77,287,314,334 

Beans 207, 321, 32il, 324 

Bermuda grass 62 

Bnffaio grass !..^*^'"^"^^"^^"."".""IJ"I^^'"","^''^'"*",' 81,297 

Banob grass 297 

Cereals ^ , 34,39,43,58,308,322 

Cbiokpeas i 291 

CloTer , 83,324 

Com 21,41,48,56,68,^,71,77,268,287 

CnonmbeiB 324 

Grain 13,50,51.53,65 

GrMses 40,4S,6S 

Hay 50,51,53,77 

Hay, by Bnbirrigstion or percolation 43 

Hay, price per ton in Arizona 60 

"~ ialtKiver 60 
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Crops nndei firigation — Contiaaed. 

Kutive naases ........ . ...... . ........... ........ ... .. 14 

Native Blae-Btem ., ., 77 

Hatoral graues ... ...... ...... .... .... ...... ...... 5 

Oata 41.43,48,62,69,71,77,83,287 

PsM 307 

Potatoes 39,43,46,71,77,307 

PamplflnB 58 

K«d olovet .» 

Bice 887,291,314, aai,K2, 324 

Boot crops - 61 

Bye 77 

Timoth; (hay and gnwa) 39,62.77 

Tomatoes 6B 

Vegetables 43,58,77 

Wheat. 6, 7,13,15, 20,34,39, 41, 43, 48, 58, e0,fi2 

69.71, 77,287,291,307,319, »», 331, 334 

Ctloniee, irrigation, refereacu xo— 

Amerloan, fho 13 

Central, the 12 

Easterby, the 13 

Fresno county, in 12, 13 

Greely, the first irrigators 67 

Land, co-operatiTe 89 

Nevada, in 13 

Ontario, at '. 28,138,134 

Biverside, at .. 29 

ScandinftTiati, the .,*,...,..,. 13 

Union, the 67 

Washington, the 13 

Climate, reforences to 19,134 

East of Cascade Monutains -.-'. 6 

Mild ■ 11 

Utah, of 48,49 

D. 
DaiDB nsed in irrigation — 

Bear Valley, at 139,140 

"Crit,"the 48 

Cayamaca, the 136,137 

Mod-Bill, a 48 

North Pondra, at head of, the 142,143 

Salt River, Arizona, at 111 

San Diego, diverting, the 137 

Snbsoil, a 189 

Sweetwater, San Diego Connty, Cal. at 31, 113, 116, 116. 117, 118, 119. 120 

Tambembe, the 293 

Tncaon (Noa. 1, 2, and 3), at Pantano, Dear 111,112,113 

Wing, the 128 

Dietriots, irrigation — 

Acayrioan, in Mexico 295 

Choapam, in Mexico . . , .... 293 

Coatlan, in Mexico 293 

Cnicatlan, in Mexico 293 

jDehitan,in Mexico 2M 

Ooampo, in Mexico .,,..1 - 283 

TepoBoolola, in Mexico --.. 293 

Tiaiiaco, in Mexico 293 

Toxtepec, in Mexico 293 

YaDtepec,ia Mexico 293 

DitcbeH, ijTigation— 

Areannibr, total 

Areas in Arizona , ..... 

Blaolc Hills 

CaUfomia _ , 

Colorado 

Dakotae. 

Bastem Washington , 
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INDEX. 368 

Pico. 

I>itches, tin gation~ Cod tinned. 

Aieiw in Kaasae, •onthwaatem , 167 

MootAtiA 164.165 

Nebr«ka , 169 

Mevadft 166 

Ne« Moiioo 167 

Ocexoii 165 

BookieH, eoetof 63,168 

Texas, westeru 167 

Utah 165 

WpjoolBg '....76,169 

Ditoh«8— 

Ash, the 12* 

Blanks and rorms relating to 160.161,158,153 

Castro, the 125 

CoetofebareeinProvo 49 

Cotton Banoh, the 124 

Edwards, the 123 

Emery, the 123 

Eiireka,the 145 

JohnstoD, the 123 

Jordan, uttat the, Utah, the 49 

Jones and Lackey, the 123 

May, the 124 

McCiffirey, the 123 

Miles of 25 

San Luis Valley, in 66 

Arkansas Valley, in 82 

Mileag&,-table of 64 

MoBaroh, the .>. 61 

MoDtaBa,iD 41,42 

Pottinger, the 123 

ProTo,the 49 

Syitemof, in Yama County 60,61 

in Montana 42 

South Fork; the 306 

Zanjero or overseer, the -S&.Se 

Drainage — 

Area 6,43,112,383 

of the Bio PeooB 149 

of Nevada , 75 

Aiteiial, of Southern Call foroia U>3,104 

Monntain 87.34 

Natural basine. .71,317 

Booky HonntaiD raoges, of 40 

Supply the, from 86 

F. 

Flnmes and headgates % 1S8, 130, 136, 149, 306, 335 

Foreign countries, irrigation in — 

Africa 105 

Anstralia, - : ; 300 

Arabia 106 

Asia 34,1(6,106,265,269 

Bel^inm 320 

British Am<>rlca 4,5,80 

British India 323 

China : 34 

DcDBiBrk ■- ,. 79 

Darango, State of 387 

Egypt .265,266,320,323,324,338 

EuKland 79,315 

Knrope 105,265,266,969,296,320,328 

Tlaioalo, State of 294 

France -, i...... ^272, 981, 309. 315, 325 

Gnanajnato, Statoof . .. ..i ...- : .; — 289 

India 365.869 

Italy ; 79,272,273,267,301.308 



, FoTsicn oountriM, iiriiKtioa in — ConUnaed. 

Jalitoo, State of , 289-291 

LombMay 267, 273, '296 

Lower California 987, -29d 

Mexico 4,5,91,98,aSi,!B9,396,300,303,314 

UiohoBcsD, State of 289,391 

Morelo*. State of 298 

New South Walaa 296.296 

Norway 79 

Portngol 79 

QneTeWru, State of 294 

Ktwia 320 

Sardinian EiDgdom 273 

ScoUand 79 

Spain 62,381,288,325 

Syria 266 

Tatnaultpas, State of 294 

Turkey 79 

Vera Crnz, BtatD of 296 

Victoria, AoBtralia 395,320 

Walei 79 

Zacatecas, State of 289,295 

FurtB, United States irrigation at — 

Adam* — ■ 43 

Colling 142 

Lowell 112 

Lnpton ■■■ 87 

Sumner ■ 148 

Froit trees under iniKatlou 134,316 

AlmoDda 15,17,68,316 

Apple 17,39. 43. eo.ft!, 314. 316 

Apricot 17,39,55,60,62,65,316 

Cherry 12,17.316 

Chestnat 31fi 

Citraa 11,29 

Crab-apple .-. 60 

Date 15,35,60,62,325 

EneliBb wdnut 17 

Fig 12,16,17,20.35,54,60,62,3l6i325 

French pranea fH 

Lemon , 15,17,34,35,58,60,62,316 

Lime 316 

Mnlberry 62 

Nectarine 15.17,35,316 

Olive 15,17,35.55.60.316 

Orange 15, 17, 19,85,29,33,34,35,68,60,62, 133, 307.31fi 

Orange orchards 18,19 

Orchards 11,21 

Peach 12.17.39,40,43,65,60,82,316 

Pear 17,39,40,43,60,62,316 

Plnm 17,39,40,43,316 

Pomegranate 15,^,316 

Prune 17,35,39.40.60,99 

Quince 62.316 



Irrigation — 

Advantage of 18,83 

Alexandria, at 326 

Alita,at II 

Aloeta, at SI 

Altadena, at 81 

Analiena, at 7 

Ancient works of 869 

Apetatitlan, at S94 

Arlington, at , , ■,.. 31 

Arizona, character of ita 66,68 

Aaetralisn legislation for 297 



,, Google 



I ni gati on — Conti sued. 

Anatraliaa report on Amerioan 296, 397, 393, £99, 300,301, 302, 3(n, 30,4305,306, 

307, 308, 309, 310, 311, 312, 313, 314, 31S, 3ie, 317, 31B, 319, 320 

Ajnsa, at — .- 21 

Bakersfield, at 12*, 125, 187, 303, 315 

BoDBon, at U2 

BiK Springs, at ■ ■ 99 

Bois^City, at 39 

Bombay, at 530 

Brighton, at l7 

Browuaville, at , 06 

British India, in ..... .326,327,328 

Calabasas, at ^ 91 

Cairo, at S!6,350 

Capacity of Nevada for 74, 7B 

Carson, at 297 

Chacaoter of, in Arizona 66 

Chino,at 102 

Classes of, California 128,129,130,131,132,133,134,135 

Climate aod. in America,. 300 

Colorado, in 63 

Coolidxe, at 92 

CommiMionei of 7;t 

Constrnction, plans, projeotO, etc 111,301,302,305,306 

Constmction In Wyoming - , 76,77 

Counties enriched by, in California 35 

Crops of Egypt, l»6d 327 

Croyden, at 51 

Cncanionga, at ................ .--. ....... 11, 1«2 

DaUas, the 98 

Delano, at 11,102 

Denver, at 65,70,87.88,90,301,318 

Deniing, at.. "" 



Diffloufti 

Different works in dilferent States 298 

Dietribntion BjBteni, San Diego, Cal 31 

District law 23 

DiTiaJonsof California 13 

DivlsioDH of the arid region 4,.^, 6, 7 

of ArkauaasNo. 2 64 

of Intramonntain region 37 

of Rio Grande 64 

of Sontb Platte 64 

Dodge City, at ■ 82,I4.t, 144 

Donro, at .... 99 

Drainage areas 309,310 

Dnarte, at. 21 

Eaton, at 86 

Eastern Washington and Oregon..' 42,43,44 

Effects of 7 

Effects on health 16,17 

Egyptian, the Nile Valley 320, 321, 322, 323. 324, 335, Tt26 

ElleDsbnrg, at 42,43 

Enterprise, northern California ... ■ . 13 

Engineering, problems of 85 

Estimate ofpeople snpported by, in other countries 106 

Etiwanda, at 103 

Evans, at 87 

Estent of American 296 

Extension of, in arid regions 310,311 

Fertilization hy 308,309 

First colony of 67 

Fruit raising by 17 

Flooding by 306 

Floodiug, Arizona, in 61 

Florence, at 58,60,62 

Florin, at 301 

FlnmeB by 31 
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Inigation — Conttnned. 

Tord, ftt ■. 144 

Frerao, at * 7, 8,29,309,310, al7 

tMrrowa 307 

Garden City, »t 86 

OeTmania, at 98 

Glendota, at 31 

GrsfH>i],at 98 

Grand Janctiou, at 67 

Oreeley, at 67,70,85,67,88,300 

GroapH ot ay sterna of 25 

High cnltnrs prodnued by 35 

Horae Shoe Bend, at 147 

HuntAville, at 50 

Hutcliiaon, at 89 

Idaho, in 38 

Iiiflueno« o^ on humidity . . .... 70 

Joseph, at . ,.. 62 

JnaDscBtlan, in 283 

KalvBb, at .■ 320 

Kern County worka 131,129 

Kem County, not a nBceaaily iu li 

Lake Donnar survojed for, purposes 75 

Laa Vegas, at 167 

Law oases, table of 330,331 

Laws in Colorado .. , 299 

Legal oondition of ITl 

Legislation of AoBtralia 395,296 

Lemoore, at 10, 11 

List oi' districts of S3 

Lewiston, at 30,43,43 

Lordsburg, at 21 

Los Angeles, at 7,24,27,121,297 

Madias, at . . . 338 

Maricopa, at....... . - -. 91 

Manenfeld, at 91,98 

Markleville, at 147 

Meiico, laws of, on 299 

Midland, at 91,99 

Modena, at . , 266 

Mormons, laws of, on . .-.. 44, 45, 46 

Monroyia,at .■ 21 

Mojave Desert, un 37 

Mosie Ranch, at 43 

National CltT, at.... 31,116 

Nile Valley, in the 320,326 

No cultivation without 41 

North Yakima,at 42 

Odessa, at 91,99 

Olancha, at '. 19 

Omaha. . . ...... 96 

Ontario, at 129 

Open ditches wasteful for -. - :W8 

Pasadena, at 21,129,304 

Pasco, at 43 

PecOB, on the 4 

Percolation, by 21 

Phfflnix, at 111.287 

Piedmont, in 272,273 

Pipe system, Kern County..... - 12 

Platteville, at 87,88 

Panama, at W4 

Prescott, at - - 56 

Private enterprise, by 42 

Provo,at 49 

Prospects of, inAuerioa 316,317 

Pueblo, at 88 

Pumping in southwestern Kansas, hy .... 82 

Eedland8,at 21,28,304,305 
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Irrigation — Conti d ned. 

Eono, at 145, U7 

Besnitof, in California 18 

in Idaho 39 

Kialto, at 21 

RioPecoB, New Mexico : 148,149 

Eiveraide.at 21, 29, 102, 131, 305, 310, :k» 

Salt Lake, at 44,49,50,65,319 

San Anita, at . . — • 21 

San Beniardtna, at 21,138 

SanCarloB-at - 58 

San Diego, at : 7.27,30, 31, ax. 136, 300 

San Damas, at 21 

San Franoiaco, at 9,34,102 

San Gabriel, at - 7 

San Jacinto, at 32,135 

San Joaqnin Volley 23 

Santa F6, at : 148 

Season for 43,45,50,62,53,54,56,70 

Sonrcesof principal works 303 

St. Helena, at 96 

St. Panl, at, seBaion on 163 

Sterling, at 87 

Sumner, at , 12 

Snrroy for '.. 85 

Systems of 25,306,307.308 

Abestine 338 

oanal, Fresno Coanty, Col 21 

circling 268 

colony 318,319 

distribution, San Diego 138 

different, in California 128; 139, 133, 134 

Hermit Valley 32 

North American Cordillera 5 

pipe. Talne of 121 

»an 'Diego Flo me Company 31 

San Dieqnito 32 

sinking galleries or tunnels for nsdeigroaiid onrrents. 109 

small storage or tanks 109 

Sonthwest Kansas, in 82 

Subinigation, on 308 

Sabinigation by condoits 25 

Sweetwater River, at 31 

Tahoe, at 145 

Tebnchipi, at 6 

Tebuantepec, at 393 

Tejiinga, at.. 21 

Temesciil, at 102 

Testimony at Bois^ City 39 

Tipton, at 10 

Tombstone, at .'. 92 

Tools employed in .'... 305 

Treegrowth, effects of, on 19 

Truckee, at 145 

Tucson, at 91,111 

Tulare Lake, proposed plan of lowering, for 120 

Tomacacori, at 91 

United States survey 107 

Use of stationary pumps for 109 

Utility of, by the Senate committee 170 

Utah, in 44,45,46,47.48, 49,50,51,52,53,.'J4,55,56 

Value of.... 82.83 

Value, cbaracter, and resnlts of, Hon. E. A. Stephenson 39 

Vermillion, at , ...95,105 

Victoria, in 296 

Visienda, at ." 102 

Wadsworth, at 147.148 

Walla Walla, at 42,43 

Western Kansas, in .,.' 80 



InigAtlou — Conttuned. 

Yankton, »t 98,93.96,96 

Ynm»,»l 107,111 

IrrigBtiou compauieH, namM of— 

Arkansas Valley 74 

Bear Valley Land and Water 189,130,131,138,141 

Bear Valley Bswrroir 28 

BaeuaViHta Canal 135 

Delivery and DIstribation Worka, at San Diego IXi 

Denver Pacific Railway 67 

Farmers' Canal 125 

Gate's Canal 125 

Gila Bend Canal fil 

Elver Irrigation 61 

Gooee Lake Canal 123 

Hedperia Land and Water .' 20 

HighloDd Fork Water Works, Loa Angelee 133,134 

James Canal > : 136 

James &, Dixen Canal 133 

Kern Valley Water 126 

Biver Water and Irri^at' 



Larimer anil Weld 74 

Lower New Kem Irrigation 123 

Meacbani Canal 126 

MiSHioa Valle; Storage and Deliver; 3J 

Northern Colorado Irrigation 151 

North Fork Water 28 . 

Pioneer Canal 123 

Plunkett Canal 126 

Riveraide Water Works 39 

Riverside Water 39 

San Diego Flnme 31,136 

Land and Town 116 

Eiver Worka and Projeora 136,137,138 

SanLnisBey '. 32 

South Dodge Canal 144 

Stine Cmuil IMS 

L. 
Land— 

Aonw reqalriag irrigation In AiJEonn 59 

Acres nnder onltivation in E^pt 321 

Acres nnsarveyed in Rapid City district, sonth western Dakota. 80 

Actually iirigal^, area. . - 63 

Agricaltarsl area .'13,58,149 

Alfalfa, for 128 

Allnvial 124 

irable 10,50. 53, 64, 69. 114, 148 

Arable, price in Arizona > 59 

Arid 3.5,7,38 

Area irrigated in California 33,33,36 

of Colorado 66 

of Colorado River drainage .. -- 56 

inDakolaa. 1 80 

irrigable 19,23,76 

enb-irrigated .' 37,43 

total 33 

under ditch in Colorado ' 63 

of naterahed 30 

Bench, area 19,20,34,42,43,998,317 

Bottom, area a 17, 19, 41, 4:t, 58, 67, 86, 89, 112, 294, 398 

C ion agas or wet places 24,28,91,92 

Colony 102 

Colorado Platean, on ; 6,14 

Colambia River Plains, in 42 

Cottonwood Flat, on 114 

Cncontbuga Plain, in . 104 
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Laud — Continued. 

Deserts, the Colorado 8,32,102,107.131* 

Indio 21 

Mapimi, in Ueiioo . 997 

Maricopa, ia Arieona..... 297 

20.21,103,297 
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Districts in North and Sontli Bakotas 60 

under water in Utah ^ ■.. 49 

Eitimated cost of impTovemeat, Staked Plains 100 

areas under artesion well iirigutioD 96 

Finning areas 58,69,71,76,91,309 

Fextilitv of, in Arizona 58 

PoothillB, the 6, 9, 11. 13, 21. 58, 65, 81. 85, 87, 92. 102. 1J9,29T 

of Cascade 42 

of counties partially irrigated 36 

ofOrrille, about 19 

of Sierras Nevada.... , .. . 7,18 

valaeof, San Joaquin Valley 11,12 

Fmit-prodnoing, the 34 

QoTernment, the 20,67.68 

Great Plains, on 80,81,83 

Growth of, euter^rise and values, of 31 

Healthfulneas of irrigated 317 

Hill, the 10.12 

" Hog wallows," in. ...-. . 10 

Homestead law 67.72,80 ' 

Hydrological areas, in . ...-. - 6 

Idaho sage brush ~. .... ...... .. '39 

Irrigable 19,21,24,77,137,304 

in Fresno County 21,33 

in Iios Angeles County ... 33 

the value of uon-lnigable 30 

value increased under itrigatioa 42 

Lauianda, at 21 

Little Crow Flats, at 87 

Maudeliii Plains, a( .. . ... ........ . 19 

Marquis Plateaa, at ...... . . ...: 145 

Maynard Flats, at 87 

Meaa or bench 14, 15,37,31, 40, 42, 58,59,67, 93, 111, 149, 297 

Mesican Plateau, a 300 

Mountain and hill . ...... ....,,,,,,,. 10 

Non-irrijiated , 83 

Oatman Flat, at 114 

Pan- handle region, in ..,.,. 91 

Parley's Park, at 51 

Plains region, in 4,23 

Porous, the 317 

Public 19,35,41,44,48,49,06.84 

Riparian , 273 

Rockies, the, ratio of monntain, plain, and forest area... 108 

Sage briiah, the 39,309 

San Bernardino, classified, at , ... , „ .... 27 

Sau Ja<!into Plains, on , 104.135 

Saudy Bottom, tho ,- 31 

Small farms and holdings 71,319,320 

Southern Joaqniu Plains, in U 

Staked Plains, at, Texas 91,99 

Stock-raising on irrigated 315 

Sub-irrigateo 43 

Swamp 130 

Table, the 5,14,15,40,45,79,92, 107, 112, 883 

of Southern Arizona and of New Mexico 6 

Under canals and ditches, Arizona 59 

Unity of land and water 317,318 

Valley, of the 10 

Value of, in Egypt 324 

Value o^ with perpeloal water right 49 

W8 4 I^AP TOl, rr- — 81 
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Lakes, aa inlgatioii soaroea— 

Atemanioa, at 390 

Atojao, at 290 

BurDiide, at.... 147 

Ci^itilaD, at 390 

Cbapala, at -290 

Clear, the 9 

Devila, the 93 

Donner, the- 7&,Ub 

Dry, the 9 

Eai[le,the 9,19 

EliEabBth, tha 9 

Eall, the 9 

OenevB, the „,. 3il 

Oooee, the 9,183 

Great Bait, the 5,60,56,50,38,100,297,300,310 

Honey, the ., ■. 9 

Pyiamid, the U7 

8&D Harooi 390 

Santa Maria del Oro SSO 

BavDla 399 

Tahoe 9, 75, 143,146 

Tulare fi,y,lSO 

Utah 49,51,56 

Zacoalo 290 

Kern 8,0,124 

KJamsth 9 

Hagdalena 290 

Meroattttan 290 

Uoeris 321 

Mono 9 

Onens 9 

Panewitoh 49 

Laws relating to irrigation and water- 
Arizona, statntes of t 176,177,178 

Acequiae, public and private righte in . ... 176 

when taken ont by private peraona.,.. ... . 176 

not to be interTered with 176 

Animals to be controlled by shepherd 177 

By-patbe prohibited over fields 176 

CatDmnnity ownership of ditehes 177 

Conveyance of waters, incorporation for... 178 

ConviotioBB, appeals allowed oo 178 

Crossing of toads by ditchea 177,178 

Cnatoms of Sonora in force 178 

Damages, bow assessed 176 

Dams, not to impede infgation 176 

Elections, order and condnot . ..... 177 

Eiclnsive right to water, when 177 

Fines for refusal to labor 177 

Fnuds^ road-making for 178 

Inhabitaots, right t« constract aceqniaa 177 

Justices of the peace, tbeir duties 177 

Iiaborers, when required 177 

Land-owners required to labor.....'. ....................... 117 

OverseerB, pay and duties of ..,...,., 177 

Reduction works, when proliibited — 176 

Eiparian rights, cut recognized 176 

Scarcity of water, how met ... . ..... 177 

Trees on ditches, owned by . ......... . ......... 178 

Wal«r regulations in force - .. 178 

California, statntes of 180, 181, 182, 1B3, 184,165,166, 187, 168, 189, 190,191, 

192,193,194,195 

Acquisition of lands and water 182,189,190,191,192 

Agents, power to appoint 181, IRt 

Assessmeuta, how made and paid 180 

Assessors and deputies, qualifications and duties of 180, 183, 184, 185, 187, 

18B, 189, m 

' Wright district act and acts aoiendstoiy. 



— Continned. 

Board of eqaaliza^oii, duties 183,183 

Board of BoperviBors, powers of ;.. 179 

Bonds of district, mode of issue, olaasus, and sale is:i, 188,169. 193, 194 

Bonds, offloial amount of...: 180, IWi, 188, 1»9, W3 

Bonndariea, changes of 179,189,190,191,192 

Bj-laws, when framed and pnl)lished 181 

Cauvaas of votes, how made 180, 181, 184, 185,187, 188, 189. 190, 192 

Certificates, when issued 180, 184, ISi 

Collector oftasBs, election and duties of 180,184,185,188,189 

ConpensatioD of oCBoers ........ 187 

Constmotion of works _■'. 161,182,186 

Contracts, how made and enforced ■ ■ ..■ 18tt 

Directors, election and duties of 181, 18(1.188, 189, llJl, 193, 194 

District foe irrigation purposes, its powers 179, 190, 191, 192, 193, 194, 195 

Divisions of district ^ 179,180,181,190,191 

Elections, how held and what for 09, 180, 181, 187, I8i), 190 

Electors, quail floatioDS of 180 

Freeholders, right to form district . . 179 

Interest on bonds, amonnts of.... ...182. 184 

Newspapers, adveri.ising in .., 182,184,185,186,189,191,193 

Oaths, use and ad mini strati on of 180 

Resident board of directors 181,182 

Property, asscsameut, sales, redemption of.. 182, 183, 184, 185, 186, 188. 189, 191 

SaWies, aobedule of 187 

Secretary board of directors of 180,181,183,184,188,191 

Treasurer irrigation district of 181, 18^, 185, 18 i, 188 

Water rights, pnblio control of 181,183,186,187,188 

Water rights, ownerahipof, bv district 179,1)% 

Colorado, statutes of. ...191, 192, 193, 194, 195, 196,197, 198, 199, 3fl0, 201. 203,203, 
204, 205,306.207,208, 309, 210,311,312, 213,214,316,215 

CertiSoatea of priority, now issued..! 196 

Claims to water must be filed ■ 101 

Clerks of courts, dntiBB,Bto 197, 198, 199,200,201, SOS 

CommisBloner, for water distriot« 199,307,308 

bond of , 212 

powers of distribution, etc 199,200,201,313 

ConstractloQ of ditches, etc, time allowed 191 

Corporation ditches, control of. 302,303,204,205,206,209,210,212 

County oontmiBsioners, irrigation duties of 302,206.210,211 

DiminutioD of flow, rights of owners atfticted ...194,1% 

by lowering of channel 195 

Distribntiou of water, act regulating 212,213 

District tH>nrts, required to adjudicate 195 

flliDg descriptions with 175 

powers of 196.197,198 

referees to be appointed by 198 

powers given to...... 198,199,200 

Ditoh owners aa common carriers 206 

Ditches to be kept in repair, penalties for failure 20.'i,304 

willAilinjnry to, trespass on 204,205 

Evaporation and seepage, allowance for 303 

Foes, provisions for 199,303 

Foaling streams and ditches forbidden 305 

Flnmes, construction and care of 304,305 

Governor, duties of 208,212,313 

Headgates to be maintained by owners 204 

Irrigation districts, their powers 307 

Judges, their duties and powers 198,199.300,301,302 

Measurement of water, mode of 305,^08,309 

Newspnpeis. use of for lefcal notices . 196 

Numbering ditches, when aud how. 197 

Poseessoryland title, conveys water 194 

Klver appropriations, pro v Lai on s for 194,195,106,197,198,199,201,302 

Private ditches, regulation of.._ 203 

Private lands, taken under eminenl domain 191 

Rates for water, regnlatione of 310,211,213 

Ref^r^es, their fees and pay ,... ^1 
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Beservoira, ownera »Dd oonstrnotioaof......... ,........,„.. ........ SOS 

Kigbt of w»y, reUtiDK to 19^a08,3l^,^09,:tle 

Shuriab, tbeir powers 198, SOS 

Sum enKioeer, competent in hfdrBDli<n aOB 

dotiMof 208, a09 

State iMd commissione™ aOa,2I0 

SuperlntendeDts diviuon of irrigation 213, '214,315 

TkZfttion, EnifEAtioD works free Iroiii 3liy 

Veated ligfata maintained 191 

Water rights, aot to protect 215 

Water wheels, right to noe , 191 

Dakota, itatntes of 217,818, 319, aS0,221,!»J 

Act for ariesian wells 218,222 

Abaodoned, right of way, when.......... 2IB 

Additional aasenmenla . ...... . . S21 

Advertise foe bids 320 

Appeals to district ooart 219 

Application by freeholders 218 

Appointment of Tiewers ...... ... ..... S]6,2!9 

Appointment, mode of ^ 

AasesBed lands, deaoriptlon of.. ........ . . .. .... ...... 222 

Asaeasment, board of .. . .. ...... ..... 220 

meetings of ............................ . .... .... 2iO 

modesof .... 220 

principles of 321 



Attorney-genera], doty of. 221 

Blacks, attomey-);eueral's office 2S1 

Board atseaament, meeting of 220 

Clerk oonnty, duty of. m 

Code, civil 221 

Code, political 2iT 

ColleotioD of tai 220,221 

Coaimiuian era created 218 

Compeavation of officeiB .... 221 

CoDBtruction, bids for tOU 

Contract, security of 2S0 

Coutracton, mode of payment 222 

Damaging lands, penalty for 217 

Delinqnenoy, sale for 231 

Description aseessed lands 222 

Deterioration of lands --.. . .. .......... . 317 

Diminution of water ................... .. 217 

Di sqoal location of oCBoets 221 

Diaqualiflcation by interest 322 

Duty of oTerseers 219,820 

Failure of, compliauoe with law 217 

Fee of Tiewers „ 219 

Fund, arteiian well .^ 220 

Land-owner's rights 817 

Locaiio); right of way 218 

Location, order for — ,. 219 

Model fbr assessment 220 

Model for appointment 280 

Model for collection 220 

Model for railway oolleotion 219 

Overseers of highways ...» 222 

Penalty for non-payment ...819,322 

Plat, filing of 814 

Bepealof law « 282 

Beport on damages 219-^1 

Bight of way >. 41S 

Sale of land for delinquency...... 831 

Tax, general township 230 

Tas, railway share of 319 

Watei-ooDtses anotntructed .... 317 

Water rirfita, under _.. 816,817 

Wellfl, r^erenoBS to „„ ?18,319,S»,S81 
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Lawa relatiog to tTrigatloii uid water— Coutin nod. 

Idaho, etatntMof. 222,223,2-24 

Appraiaen, to liear water dmm 223 

Appropriation of water, risht to use ...223,^333 

Beiieflciftl use to be defloed 223 

Canals, construction and care of 322,223 

Claim, notice of, to be posted SSa 

Compan; or coiporatiou, action of .....933,333 

Common properr.y defloed 224 

UaniBgea, on wbnt grounds 224 

DiBtributioD of water how 323,234 

Direraion to be complete . ....... , 332 

E^Des, when levied , . . . .... .. . 334 

FrontHgD on stream . . . .. . . 288 

Hnsbaudr;, protection of . 234 

Labor, when required . ... K4 

Necesaarf works to be provided ....... 224 

Newspapers, notices in ,. , ... 223 

KJKhtaof owDDis to be prot<>cted 323, S^M 

Water diatriot, bow formed 224 

master, how elected 224 

anddepatiea, powers 224 

Kansas, statutes of 285 

Montana, statutes of 226.227,238,229,830 

Agrioultnral use of water 886 

Appeals, when taken ,. .. . .. ...... 228 

Appraisers, appointment of... . .. ... 82S 

Appropriation, what is required b; 329,830 

Appropriation of water to be beneHoial 22D 

Certidoates of appropriation ... . 225 

Company or corporation, power and obligatitHis of. 288 

Costs of Buita 2^5,288.227,288 

Connty roads to be crossed ............ 2iS 

Courts, appeals to, and powers of 226.327,288 

Damages, now puuisbed . , 220,227 

Diverting water unlawfully . . ,. 289 

Finos, when levied aa6,22!',289 

Measurement of water 830 

Pnblio highways to be repaired 227 

RiBhtBof way 286,227.228,839 

Sale of water 886,227,228 

Water, aooeasfornse not to be forbidden 229 

Nebraska, statutes of 230 

Nevada, BtatntBH of 230,231,232,233,234,835.236.237,938,339,340 

AoU passed, titles of. 830.236,237,840 

Annual water rrnt, conditions of 839 

Appeals, when allowed 834 

Appropriations 232 

Arable lands, wbsn irrigated 241 

Artesian wells, bounty for ; 5!40 

Beneficial use of water . .... .. 331 

Board of county oommissioners, theic powers . — . ... .... . ..231,233 

Board of reclamation, its powers 337,238,239 

Bonds, appropriation for 238 

issue and redemption 238, 2:» 

Certifloatesofpnority, how issued 33.1,334 

Clerk of the supreme court 233,234 

Civil engineer, provided for, duty of 238 

Conatraotiou of works, bow provided for 232,234,236.238.239 

Corporations, how regulated 233,234 

County, its relation to irrigation districts 231 

Courts, powers of 231,232,833,834,235 

Damages, willfully done 234 

District courts, their jurisdiction 231 

Ditcbee, owuersof, their priorities 233,233,934 

Ditches, their regulation 235 

Division of water, when unlawful.... 237 

Diversion of water, when ,... — 235 

Elections, when held 238 



IiBwi ceUting to irrigation Aud water — Contiuned. 
Nevada— Con ti n ued . 

Headgatea, use and pToteotion of 231,232' 

Int«Teat on bonds 339,340 

Irrigation diHtricts, how formed 237 

Newspapers, notices in 333, £14 

PcionUes, water rigiil 233,234,:!35 

Public propertf in water raaerToirs, proTisiuDs relaliug to -£12, 233, iM, 2:15 

State, comptroller of, his duties 23!) 

govbrnor of, hisdatiea 230,23ti,239 

officers, uulawful interest in 239 

treaaarerof, his duties 239 

■nrreyor-general, bis duties 23d 

Water commissionece, tbeir duties 930,231,232, 23r. 

New Mexico, statutes of ..240,241,242,343,244 

Acequias, public 240,241,242 

private 241,242,243 

Access ta water for cattle not deniable 243,244 

All impediments to irrigatioD prohibit«d 240 

Appraisers, for compensation ot damages, tbeir dot; 241 

Compensation for rigbt of way 24t 

when refused 241 ' 

Commisaionars of ditches 242,244 

Commnnity, construction of ditobes . 240 

Elections for irrigation purposes ■, 240 

Fines, when levied 242,243 

recovered, used for ditch paiposes 241 

Jostioes of peace, their duties 240,241,242 

Hajor-domoa, elected by people . . . 242 

their duties, paj, etc 241,242,243,244 

No payment for Innd when ditch is pnblio 240 

Obllgatiou to labor enforced 242 

Overseen of ditch repairs, etc 242,243 

Property in ditebes 341 

when lying in different counties 241 

Proprietors of land obligated to labor 243 

Pueblo Indiana, tbeir community, rights to water 344 

elect major-domos 344 

K1 vers and streams as puhlio dilches 240 

Salt lakes, public property in 244 

Sbepherda, to control herds 240 

Tenants of laud 343,214 

Waw,r sources, all declared free ' 244 

Wells, their use 244 

Oregon, statutes of 239 

Conveyanee of water, right of way for 239 

Patents for State lands, water rigbts of 239 

Right of way granted 239 

Use in irrigation , - 239 

Utah, statutes of 247,248, 24il, 250, 251,252, 253 

Advertising, provided 350,251 

Agreement, to pay tai 250 

Appraisals-ofland 853 

Appraisement of land 251.352 

Assessments, for irrigation 251,2^ 

Average flow of water supply 24B 

Ballots to be counted b; 250,251 

Board of references 248 

Books of record, water rights in ... -. 24^ 

Bonds to be filed : 1 251 

Canals in district 250,253 

Canals for irrigation 847,253 

Certificate, district election 250,251 

Certificates, water right : 248 

Claims for water or daroages 248,249 

Clerk of district 250,251 

Commissioners, watN- . ,. 818,253 

Certificates, liability of 253 

Constmotions, nse of water ■ 24B 
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L^v-s relating to irrigation aud water — Coutinaed. 
Utah — ContiiDed. 

Conatract, worka to ■ ......... 353 

ConstTQction of irrii^tion works, by whom ...... . . 253 

CorporatioDB, how formed 348,349,253 

Connty recoraer 248 

Damg, when to be oonatmoted . .... 3S3 

Damages, payment for . ................ . 350,252 

Defloitions, in taw '. 249 

Dietribntion of water, who by 248,250 

District work 250.251 

Ditch, right of way 247,250,251,252,253 

Ditehes, constTDotion of 247,250,351,252,253 

DiTeraion of water, when onlswfal 253 

Domeatic pnrpoaes for . . 349 

Duty of connty oompLtoller ..; .250,253 

Dnty of district officers 250, :^3 

Dnty of recorder ^ 248 

Dnties of selectmen 348 

Duties of trnalees 250,253 

Uleotiona for officers 250, SSI 

Estimates for works .. .... .......... 250,351 

Exemptions ftom 352 

Homestead, lien on 347 

Injnry to settler 347 

Irrigation diatriota : : 250,353 

Judges of election 250,251 

Lakes, when nsed 252 

Landholdera to form watet districts ..^ 350,253 

Location of diatriots .... . ...... . .. 250 

Uaps of districta ............ 351 

Meaanrement of water . . 349 

Miademeanor, when gailty of 352 

Motioes, water districta 250,353 

Offloers of water diatriota 250.353 

Patenta, for lands, lien on ...... .... . 247 

Powera of tmstees 250,263 

Pre-emption, allowed lien on 347 

Primary rights 247,349 

Prior appropriation 347,248,949 

Priority of possesaion ,. , „,.,,.. ., 347,348 

Pnblio domain, references to . 247 

Pabiic highways, navigable rivers ar« .. ...... 248 

Rate of taiation, how determined , . .... 251 

Seal estate, owned by water district ■■ . 350,353 

Heclamation, water for desert land .,.,.....,, 247 

Bight of way 349,350 

Koada, when need .... 253 

Holl-list required 350,251 

Secondary rights 248,249 

Selectmen, ex-officio water commissionera 248 

Settlers on pnblic domain . a47 

Streams in different coandes 251 

Streams, not navigable 347,248 

Suits Id equity , 348 

Sarplns water, oae of 24» 

Tax, for irrigation 250,263 

Tax-payers, obligation of 350,353 

Terms of district Imateoa 351 

Treaanier of district 260 

Trustees, for water diatriots 350,953 

UnoBual Bow, secondary rights to .-. 349 

Uses of water 248 

Utah, laws of, sessions of 1878-1860 247,3!)3 

Value of lands 350 

Water, when inaofflcient 249 

Water rights, how soonred 347,!^ 

■ Teias, atatntearf 244,245,346,847 

Act to encourage irrigation 244 
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LiwB relatine to irrigation and water— Con tioned. 
TexBa—Contlnned . 

Approprifttion of anused waters -.- f 244,345 

ofUndforrinhtof way 245,347 

prior, provided for 245 

Caaala, iojary to 246 

CommlMioueni' coarts, powers of 246,247 

CoudemnatioD of land ■ — 247 

CoDBtmetioa works, wlien to begin 345 

Contract for rizM of way 245 

Corporatiooa, &naiDg of powers and daties 245,246,247 

Domeatio oae, of way . 845 

Fores, when levied ■ 346 

Fences, reenlation of 245 

Grant of nght of way 246 

Health to be protected 247 

Irrigation worka, how inaagnrated 247 

overpnilio land* 246 

Owners of land, falling to protect works . 246 

Police regalatiotis, to protect ditches '. 246 

Use of water, public right to 247 

Wyoming, statutes of 253,254,355,356,257,258,259,360,261,263,363,264 

Adjudication provided for 262 

Agricnltare to have preference of water over manafucturing . . 363 

Appeals from arbitration » 354 

Appraisers, their duties 353,354 

Appropriation of water 25e,25e, 237.358,259, 360, 261 

Arbitratiott provided for 304 

City riebte to water protsotod ,. 260 

Compensation for damages provided.. . ... 254 

Commissioners of irrigation provided for 255 

Commissioners' duties defined 255,256,357 

Damages for leakage, eto 359 

Districts provided for 255 

Domestic use of water to have prefeience..., 3G3 

Engineer for tlie Territory provided for and dnties defined. .261, 3(i2, 303,364 

Fish to l)B protected 360 

' Incorporation provided for . ... 262 

Jnrisdiction of courts :.. 359 

Land and water rights defined ... %2 

Machines for raising water, right to ...... .. 254 

Possessory titles to land, water use attaObed .. . ... 253 

. Prior lights guarantied .. . 263 

Prior riglits protected . . . .. 253 

Rights of way for ditches defined . .... 253 

Surplus water to bo sold 263 

Water declared pnblio property 363 

Witness fees, mileage, eto - ■ 2S9 

P. 

PipM- 

Asphalt concrete 133 

Conduit 131 

Wrought-iron laminated 1^ 

Popnlation — 

Arizona (estimated), of 69 

British India (total), of 326 

Califuinia, of 35 

Fgypt, Upper and Lower 335 

Produots, valoe of— 

Arizona, in ... . ... 60 

California, in 34,37 

cattle of 15 

Colorado, in 65 

Cotton, of : 54, 314, 321.382,323, M4 

Dakotas, in the 77 

Indigo, of 291 

Montana, in .. ..... . 41 

Nebraska, in 80,81 



ProductB, value of— Continued. 

Sheep, of 

gorgf 
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Eftin-fttlIofaridreKioDfl..3,6,11.18,W.31.M.*0.«.*8,65,68,70,83,fl0,fll.l03,133.167, 

272,293.309 

Bear Lake, at . ..•.— 139 

Belts 30 

Benicia, at ....... . 6 

BritisliJudia, in 326 

California, in..l 103 

Ca^itade Monntains, east of ..... ■ . • ••- — 6 

Clear Luke, at . . ........... ................ 8 

Dakota, in 79 

Dayton, at 43 

Des Moines, at ........... ..... 56 

DistTibntion of 2* 

Effect on irrigation .-.— 30 

SnieiT Connty, in ............ 54 

Fort Bedding, at 7 

Fort Lyon, at 7 

Great Plains ivgion ...'. 81 

Greeley, at, effects on 70 

Idalio, ^Terage annual, In ...... 39 

Increase, at bigb altitudes 43 

locreasipg in West 91 

KeiTi Kiver CaBonon IS 

Loa Angeles, at 34 

Mexico, iu 888,383 

Millerton. Cal., at 7 

Mont«T«y, at ■ i . . — 7 

Monnt sian Jacinto, on ••. 30 

Alunnt Nel>o 53 

Monntains, in Utah 48 

Satnrsl 19 

Pinte County, in 52 

Pillarcitos, at . , . ........ ...... 8 

Plains, on tlie 88,89 

Rooky Monntains, on tbe ........ .. 108 

SacTamento, Cat 7,8 

8aa Diego, at 8 

Ban Francisco, at 8 

Salt Lake, at .■..60,51,52,66 

Seasons of Arizona 59 

Shepherd rains, Arizona 59 

Sierra (winter), on the 127 

Sonthem Talifornia, effect of intercepting mountains 27 

Southern Tesas 4 

Stockton, Cal 7 

Storage reaervoiis, in relation to - 89 

Texas, in 88 

Utah, annual of 46,49 

Use of,... 109 

United States, in the 302 

Valleys in the : 27 

Tisalia, at ...... 8 

Walla Walla, annool, at 43 

Washington ^... 43 

Ynma, Ariz 114 

Eanches — 

Beilevne 185,126 

Bnena Vista 123 

MoClnng 123 

Mosie 42 

Beserroira— 

Alpine Connty, in ...«m — 1" 
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ReMi votn — Coutiii oed. 

Areaao/, aorliMMAiidaapacity.... 141 

AtemvlM du iH TkblH S90 

BaMLftkeiat 50, Ul 

BeH Valley Ht !« 

CapMity of. 63 

CaywDMB,at 31,136 

DivUiona, at Sonth Platte, No. 1 64 



ArkauBU, at Ko. a . . 
Grande,! " 



RioGra 

Bemet Valley, in 135 

Hope Valley, in 146 

Jnriqoilla, nem SM 

Las Cnattae, at 891 

Loi ABgelea Coanty, in 305 

Uormoa Creek, at 30 

BfttnTal,the 56,59 

Oatman Cafion, at 114 

Pinto, at S94 

Proposed at Pantano 111,118 

Proposed at Sierra Lalte* 146,148 



QneTerato, I 

Santa Catarina, at 294 

San Uitrnelito catate, oa 294 

San Pedro Valley, in 112 

Santa Boaa, Tegcaitatlan, at.-..: 290 

8iteaft.r 19, 31, 52, 6t>, 111 

head of the Weber, at 50 

Space and water supply .. 



Subterranean 60, H7 

Sweetwater, at 119,120 

Tabulated enmmary of, in Colorado 65 

Temecnla Canon ston^e, at 33 

TlMcaIa,in 294 

Wyoming, in 76 

Tama Connty, AriK.,in 113 

Rivers and Tslleys iu irrigable regions — 

AeapoDeta 291 

AqnaFria Ill 

Amacnsao 292 

Amocft 289, 290 

American 8,13 

Apazalco !i89 

Apisa 291 

Arkansae 63,81,82,66,89, 106,143,144,145,167,298,303 

Astnla 292,293 

Atloyac 394 

Ayognila 289,290 

Bad 79 

Balsas 291 

Barenda 149 

Bear 13,42,60,54,305 

Beaver 86 

Big Bioai ; 79 

Big Thompson 87 

Blanco 295 

Boa6 39,42 

Bolanos 289,290 

Cache La Pondre 50,07,88,69,87 

Calaboioor San Jnan 295 

Calaveras 8 

Carootlan 289 

Canas 289 

CuiDOiiBall 79 

Careen 9,146,147,300 

Castle 54 



INDEX. 379 

Pnita 
BiTersaud volleyB in iirigaltle regioufr— Contianed. 

Cftzones .". 295 

Chacala 289,290 

CbolDia •- 293 

Cbeyeune 79 

Chiqnita U 

ChODeohilla . ■ -. 8 

ChODUlonrfttlan 293 

CoaCzaooalooa ■ 295 

Colorado 6,29,66,56,57,68,66,99,111, 115,287 

Columbia 6,0,29,42,43 

ConBumnea -■ 8, 13 

CanaiTon 6, 86 

Cnitaeo 289 

Cnyama 9 

Dakota k 80 

DelosHulM 295 

DeBoliDtes ■ 44 

Diamond .' 146,147 

DoK 145 

Dolores 143 

Doero 291 

Dntcli 147 

Dnmuimkle , 301 

Eal J. 9 

Elk 9 

ElCaJon 136 

Bl Bar 9 

Peatber 8,13 

Franciwio '. 58 

Pteano, 8,13 

Oallatin 40 

OiU 6,56,58,60,62,91,111,114,115,155 

Grand 55,67,79,143,168 

Graes 6J 

Green M;, 54, 56, 67, 79 

Hnssayampa 61 

Heart 79 

Heiuet 31,135 

Houdo 149 

Honey Lake » 19 

Hope 146 

Hoetamo 291 

Hamboldt 300 

Jamea, or Dakota 79,92 

Jonlftn 48,51,300 

John Day . ■ 44 

Joclupila , 291 

Jeflnrson 40 

Kruneab 8 

Kem 8,9.13,121,123,124,125,126,127,301,302 

KinKS 8,13,309 

Kittitas 43 

Klamath 8,9,42 

Lerma '299,291 

Little Grand 54 

Little Missonri 79 

Little Traokoe 145 

LoDg 147 

LoH Angeles 8,9,15,17,25 

Loner San Gabriel 25 

Lower Santa Ana ,. 25 

Mad 9 

Madison ..., — 40 

Hantla, or Eio Frio 295 

Maple 79 

Marqnes i 291 

Heioed 8,13 
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RlverB and valleyB in Irrigable regi(ni»'-CoDtinii«d. 

HlBMuri 4,40,79.80,81 

MiMiBilppi 62, WO 

Mo«tMum»...,. a95 

Mojftve 27 

HokelnuiDe 8,13 

MonteEuma . . 143 

Horean i 79 

HoQM ..., 79 

Murray 396.302 

Nacbez 1 43 

Napa , 8 

Nazaa 289 

Nile 67,380,321.323 

North Piatte 63,81 

North Spnug 149 

Old 124 

Ogdm SO 



Ogdei 
OUw. 



OweDB 19,20 

Owjhee 44 

Pajaro 9 

Parnaco 297 

Pa|>aloapain '297 

Pawnee 86 

Payette 39 

Peoos 99 

Pitt 8 

Platte fi«,38 

PleoBant 147 

Po ,- 273,383 

Powder 40,44 

ProTo &1.K 

Poadre 309 

Queretan) 294 

Rabbit 53 

Ramos 287 

Red 79,80,98,^ 

Repnblioon ^ 83 

Rio Bravo 291 

RioOrande .• 4,56,57,63,66,148,291,293,293 

Rio Orande deMbrelia 289 

Rio Grande de Tetiiiaut«pee 293 

Rio Mudo 295 

Rio Pecos 148 

Rio Verde 56 

Riobardson: 301 

River syatema in Idaho 38 

Roqiie 42 

Eosebad 40 

RoQiid 19 

Rush 53 

Rnsainn , , 8,9 

Sacramento 8,9.13,19,131 



Rait 6,56,58,62.101. Ill 

San Buenaventura 9 

SanBernairdno 102.104,139 

San Diego 9.31.136 

SanDiequito 31,136 

San Fernando 23,24,102 

San Gabriel 9,23,24 

San Geronimo 292 

San Jacinto 31,104,135 

San Joaqnin 7.8,9,10.11,18,13,23,27,28,102,120,308 

San Juan .. .. 55 

San Lorenzo 9 
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IKSBX. 381 

iven ftud Tftlleya In irrigable MgioiiB — Continued. 

San Lois 66,74,300 

San Luis Key 9,31 

San Marcos , 295 

San Pedro 8, 68, 98, 112,289,295 

SanPitoh ,. 52 

San Simon - 92 

Santa Ana 9,27,28,29,103,104,139,306 

Santa Clara i 0,9 

Santa Cmz 6,66,58,91,92,112 

Santa Inea 9 

Santa Maria 9 

Santa Macgaiita 9 

Santiago 301 

Sestin 287 

Seven H9 

Sevier 52,53,54 

Sheyenna 79 

Silver King 147 

Slcnll 53 

Smith 9 

Smoky Hill 8i 

Snake 6,42,44 



Sonth Pablo 29S 

Soatb Platte 63,87 

SonthBpnoK 140 

Spanish Fork 51 

Stanislans 8 

St. Peter and St. Panl 295 

Snlphar ,- 92 

Sosau : 19 

Sweetwater .31,116,136 

Tombemba , 292 

Tameai 295 

Teoolntla iJ95 

Tepaloatepeo 291 

Te«echoaoean ..---. . . 296 

TbiBtle 52 

Tie Jnana 31 

Tletan ■ 43 

Tonsne 40 

ToolB 53.56.101 

Trnokee 76,145,147,148,300 

Tnlare 9 

Tnle 8 

Tnobnmie 8,13 

Tnxpan 289,290 

Upper Santa Ana 138 

UUb 51,56 

Vermillion ..... .......... .... . .... 79 

Villa Alta 293 

Virgin 54,65 



Virgin... 
Wabint.. 



Weber.. .. 

Wenatchee ...- 43 

West Fork of the Caraon 146.147 

Whit- 8,44,79 

Whitewater 32 

White Woman 86 

Winniera 301 

Tabims 43 

Yellowstone 40,41,100 

Tuba 1 8,31>3 

Zahnapan 294 



Zapotla. 

Znla ... 



Booln and strata, references to 10,14,17,85,86,97,88,92,93,95,139 



SeuoDH, In relation to irrigation — 

DeH*,intlie 381 

Dponghtjof 51,61,77,82,143,148,292,293,294.295,300 

NoQ-irriKAtlDCi 'll* ■ 134 

Hainy. the 10, 11, 12,59, 116, 181,133, 282, 287,2*!.294 

Blonghs, used in irriMtioD 9,11,123,124.125,310 

Boils and their irrigable obsractet'— 

Allnvial 5,8,13,57,58,282 

Black uidBUulyloam 77 

Clay ; 51,54,70,307 

InfillTation, of 267,268 

LimsBtone 149 

Uesaaud tablelands, on 41 

Qnickaand 87,303 

Bed loam , 41 

Sandy 11,17,19,50.51,89.127,310 

Snbeoll 69 

Small fhilt, under irrigation 6.34,43,77 

Blackberries ." 17,62,314 

Grapes 17.34,35,39.60,62,65,99,316 

Unlbenriee 385 

BalsiDi 17 

Kaspberrieo 17 

Strawbeniea 17,19,62,71 

States, rererenees to— 

California 4, 6, 7. 9, 15, 17, 19. 20. 21, 26,89, 30, 34, 37, 40, 56, 57, 62, 74, 75, 84, 129, 

139, 148, 163, 397, 298,399. 300, 301, 305, 307. 310, 314. 316, 317, 320, 333 
Colorado ....4,5,6.38,55,67,73,74.82,84,85.88,90.143,163,265,297,298.300.304. 

305.307,314,317,318 

Dakotas, the, North nod Sonth 4, 79, 80, 84, ts, 105, 163 

Georgia 967 

Iowa 300 

Kansas 4.61,6^,85,86,163.297,296,300.317 

LoDisiana 317 

Miouesola 88,93,300 

MiBsonri 317 

Montana 4.5,38,64,163 

Nebraska 4,82,64,163 

Nevada 4.5.6,19,36,49,55,56,57,84,91,145,146,148,163,897.304.309 

Oregon 4,6,6,38,43,44,84,163 

Texas 4, 6. 40. 8H, 91, 148,365, 300 

Washington 4,6,38,44,84, 163 

Snon-faU, in arid region 6,13,14 

cnbio, feet of. -.... . - ............... .... 39 

Idaho, in 39 

melting in snmniei. ..... .-.. 127 

perpetnal snow .... 9 

Kooky Mountains, on tS, 108, 109 

Sierras, on the 13,107 

Utah, in 48 

Nevada, average depth of 75 



Taxable valoes of California 

Trees, in irrigable areas — 

Acacias ■ ■ - - 

Ash I 

Black oak 

Box-elder 

Catalpa , 

Cedar 

Cork elm ; , 

Cottonwood .,..8, 30,58,6s 

Cypress 

eW IS 

Fir 



Pact. 
Ti^es, in irrigable areoa— Continoed. 

Uagnolift J C3 

MesqQite — .'. 62 

Myifle 335 

North Csrolina poplar IK 

0»k 8,136 

Palm 68 

Pepper '68 

Pine 8,12,136 

Poplar 39 

Redwood 12.303 

^camore 8,325 

Tamaraok 62 

Timber, forest ; 40, 68, TO, 74, 79, 107,10s, 333 

■ Umbrella K 

Walnut 39.316 

WeeplUE willow 325 

Willow 8,30.62 

TerritorieB, referenoei to — 

Alaska 4 

Arizona 4.5,7,38,55,88,60,61.34,91.105.163,297,309,317 

Idaho 4, 5, 30,42. 43, 44, 84, 163 

NewMexioo\V.V.V.V4V5,U38VM."KV8lVMV9lVw,*i(6Vi^^^ 

305.315,317 

Utah 4.5,6,38,55,56,67,84,163,296,297,296,299,300,304,306,308,309,310, 

314,315,:il7,318,3l9 

Wyoming 4,6,38,76,79,64,163,169,300 

Testimony and atatementa aa to irrigation— 

Anghey, Prof. Samuel 81 

Baker, P. G 23 

Breckenridgo, William M Ill 

Bnrton. J. a 71 

Carpenter, L. 63,166 

Caatanoe, Senor D. Gabriel 292 

Cartee, L. P 39 

Chaffee, Bros 28 

Chamberlin, Professor 93 

Cole,Hr 267 

Cnlver, George E 105 

DeakiD, Hon. Alfred 294,295,296,297,298,299,300,301,302,303.304,305.306, 

307, 308, 309, 310, 311, 312, 313, 314, 315,316,317. 3lS 

Dunbar, Thomas P 7t 

Eaton. P 121 

ParDieb,Mr 60 

, Femow, B.E 108 

Gilbert, Q.G 144 

Gilbert, J. W 144 

Hall, William H 26,27,30,31,32,103 

Hicks, Professor 96 

HnKhea, Thomas :.... 28 

Indian agent's report, Ariiona 115 

International Enoyolopedia, from 269 

Jones, iW. M. E'^*!/";*^"^^";.^'^"^"^^^'^'^'^"^'^'"'.."*'"'."!".'^"49i 50, 101 

Jadd, Orange 84 

Linant, M 320 

Manoel, George 21 

Marsh, Hon. George P 265,266,267,266,269,276 

Maxwell, State engineer, Colorado 63,168 

Meade, El wood 76,169 

Mms, T. B 167 

Honorief, Sir Colin 321 

Nettleton, Edwin S 108,168 

Newell, Prof., U. S. G. 8 167 

Powell, Director J. W 96.165.167,318 

■ Onry, F. W Ill 

Boseler, Prank G 98 
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384 DfDBX. 

Teatlmou; and atatementit aa to Irrigation — ContiBned. 

Sobiivler, Jaoies D tIS 

Sbocb, J. DeBartb 6B 

8oole,E. E J« 

Tbonuw, Governor 100 

Tweod2e,W 88,83,84,05,86,87.88 

Ulrieh, J.C 1« 

Vwi Di««t, P. H BO 

Walker, FranoiB A 64 

We«t,G«>rgBH 85 

Wheeler, Oeorne M »> 

Wilbuv, CD Ml 



United States, references to 3,5,9,17,2 



Valae of product, Callfbmia.. 

Vineyard, Barton, at Fresno.. 

KaiBin region, in the 

Phflozeta, pestof tbe 



Water, amonut, character, dnty, etc., of— 

ADiount of, nsed In India, onbiofeet 19 

Spain ja 

Appropriated for irrigation TO 

Bearing strata 86, 67, SB 

Blank contracts nsed id Colorado ..153, 154, 155, 156, 157, 15U, 15!>, 160, 161, 1^, 1&1 

Blank showing the maunet of meeting tax 48 

Capillar; attraction of 310 

Commissioner of 6t) 

Coat o^ per honr in Los Angolea County 2S,3ti 

Cost of, Yakima Valley, Washiogton 43 

Daily consumption of, for different kind of crops tJ3 

Deed for, form of 73 

Depth of, at fnma 114 

Digest of decisionii io United Stales State oonrts on appropriations, nses, 

juriBdictiona, in snito 333, 334, 335, 336. 337,338, ;t39, 340,341,342, 343,344, 

:i45, 346, 347. 348, 349, 350, 351, 352,353, 354 

Distiibntion of, in Arizona .. . 63 

in Los AngeleB Connly ... 25,21) 

methods and meosunw... 285 

by pipes 306 

Dntyof 7,15,38,63,311,312 

Kvaporalion of ' 7,56.fll.70,8fi,lW,30B 

Fertilizing qaality of 83 

Flood, iha 324 

Flow of. Big and Little Book Creek, id SO 

Colorado River, in S9 

MojaveSiver. in 20 

sonthweet Eansas, id 8St 

Fort Adams »«, store.boase 43 

Gangeof. 45 

Horary, or time disttibntory system of 47 

Increase of 7 

Laws, Colorado, of, reference to........ 72,Ti 

France, of 273,274,275.276,2r7.2!'a2;9,ae0,281 

Meiico, of 283, 284. 2^6,286, 287, 288, 289, 293 

Modem Italy, of. 278 

Older lands, of 269,370,271 

and practices ...16,47, AS 

regDlationa 15,16 

pf 8p^..„..,.. ,..„, ,...,......., »il,2*i 



Water, amount, eharooler, duty, »to., of— Contimwd. 

Legal relations of 15,16 

aervitade of.. ...... ................ ..... ... . . 1279 

Liter, unit of maunn for S83 

LoBliu bowlders 24 

Master or zoujAro 28,45,46 

Maximum of, in Cache LaPoadie . 69 

MeasoiementB of . .. 46 

Mexican nM and control of 283 

Miner's, iucfaeaof, ftimUbed by TellowBtone Biver 41 

Module for nieararement of 128 

Natnr^ pnblic property in 44 

(toden, head of 50 

Percolation of 21,61,125 

Ponoelet'B tyatem 289 

Price of 312,313,314 

pernetnftl rights 74 

PriiuaTf rignts of 46 

Privileges ftnd their cbarocter S71 

Pnmpingby 85,86 

fi»-appearing inCieugae 24 

Eegnlatio&a, State of Daraogo 287,288,289 

Jalisco 289,290 

Lower Califbmi* 287. 

Miohottoan ■ 991 

Rented T4 

BoBervoira, to prevent low of 89 

bights, farmers' service 73,74 

France, in 277 

nnder State constitatione — 

California 171,172 

Colorado 172 

Idaho (proTxwed) 173,173 

Montana..". 173,174 

Hew Mexico (piopoMd} 174 

North Dakota 174 

Washington ...' 174 

■ Wyoming (proposed) 174« 

treaties UnitM States gnarantying Mexican customs 240 

Union Colony, of Colorado 66 

ZaoetM, at Mexico 295 

San Simon Valley, in 92 

Sbodoofi) or Egyptian lifters 324 

Seepage of. in river, valleys, etc 7, 11,53,70,85,87,89, 125,308,310,311 

Sheds of 30,136 

Bear Valley 139. 

CaisonBiver 147 

- Utah 49 

Springs of California 301 

Comanche 99- 

Nevada 75 

Storwe of— 

afiitndes.athigh 39,106,107,109: 

Califomlo, in 34 

Canon and Trnckee basins, in 148 

Montana, in 40,41,42 

Necessary..,. 31,66 



Snrplns in the Rooky Monntains . 
-"*■--* ' i:Car 



Small Mexican streams: < 

Las Joyas 291 

Oaxoca 293 

Pnmaron or Caliente 29S 

SanJnan 291 

Tacambaro 298 

Tnrivan 292 

Snpply of, in — 

Arid mountain region 5,29,33,112,300 

By pnmpine, Tn California.... 14 

Colorado Pbtean, on 6 

By drainage .. 8li 
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Water, aQi(>iuitrcE»r«bn9C^nt7, etc, of— ConUimed. 

Snppl; of, iu — Continoecl. 

Exhftiiatioii of —.. Its 

Foot HUl iM^on, Ut. Shaata, and Ban Bemuditw taagee 13 

Id*ho, in 

Montana, aonrcea of; in < tS 

Nevada, In 75 

Owena Valley, in Califbcnia •» 

San Joaqnln Valler, in 10 

Sooieee of 991 

TamanlipH 294 

VeraCmz, Mexico !i95 

. Sobterraoeaa 7,13,14,48,129 

WyomiDK. in 76 

Sorfaoe, on 70 

Snrplaa of 26.323 

Sjatem, distribntion of 47 

Loe AnKeles Conntf, in CaUlomia 2S 

Tio, JiuuiA, head of ,' 3G 

Underflow or sheet water 85,88,91,92 

Eonaaa and Upper Arkanaaa, in 143,145 

TexM,in 91 

Uie of wells 106 

Utilizing snbteiranean 14 

ValneoT 38 

VeraCmz and Zacatecaa, at 395 

Volnme fioia TeilowBtone KivMr ......... 40 

WaHte ■- ; 107 

Weiriordrop* 127,128 

North Pondre 303 

South Platte , 303,304 

Wooden..:. 303 

Winds- 
Chinook, ft warm...... ...... ... 6 

Dry 106 

Hot 70 

Trade 14 

Windmills ;.t 14,3« 
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